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(57) An apparatus, which comprises a zonal isolation assembly positioned within a weilbore that traverses a 
subterranean formation, comprising: one or more solid tubular members, each solid tubular member 
Including one or more extemal seals; one or more perforated tubular members coupled to the solid 
tubular members; and a shoe coupled to the zonal isolation assembly; wherein at least one of the scdid 
tubular members and the perforated tubular members are formed by a radial expansion process 
performed within the weilbore; and wherein at least one of the perforated tubular members are radially 
expanded into intimate contact wth the subterranean formation. 

Also disclosed are methods and systems of isolating zones extracting materials from a producing zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Relatsd Applications 

This application is a contimiatibn-in-part of U.S. patent application serial number 
5 Oe/969.922, attorney dodiet number 25791.69. filed on ,10/3/2001, that was a 
oontinuation-iniMirt of U.S. patent application serial number 09/440.338, attorney 
docket number 25791.9.02. filed on 11/15/1999, that issued as U.S. Patent No. 
6.328,113. that claimed the benefit of the filing date of U.S. provisional patent 
application serial number 60/108.558, attorney docket number 25791.9. filed on' 
10 1 1/16/1998, the disdosures of which are Incorporated herein by reference. 

The present applkatton is related to the foOpwing: (1 ) U.S. patent application serial no. 
09/454,139, atiomey dopket no. 25791.03.02, filed oi> 12/3/1999, (2) U.S. patent 
appHcation serial nb. 09/510.913. atiomey docket no. 25791 .7j02. filed on 2/23/2000. 

15 (3) U.S. patent appHcatton serial no. 09/502,350. attorney docket no 25791 .8.02, filed 
on 2/10/2000, (4) U.S. patent applteation serial no. 09/440.338. attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent application serial no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10C000, (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/51 1 .941 , attorney docket no. 25791 .16.02. filed on 2/24/2000, 
(8) U.S. patent appUcatton serial no. 09/588.946. attorney docket no. 25791 .17.02. filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122. attorney docket no. 
25791.23.02. filed on 4^6^00, (10) PCT patent application serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 

25 provistonat p^ent application serial no. 60/162.671. attorney docket no. 25791.27. filed 
on 11/1/1999, (12) U.S. {Movisionai patent application serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisiorial patent applteation serial 
no. '60/159.082. attorney docket no. 25791.34. fifed on 10/12/1999. (14) U.S. 
provistonal patent appHcation serial nb. 60/159.039, attoniey dock^ na 25791.36, filed 

30 on 10/12/1999, (15) U.S. provistonal patent appHcatton serial no. 60/159.033. attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provistonal patent application serial 
no. 60/212.359. attomey docket no. 25791,38. fifed on 6/19/20OO. (17) U.S. provisfenal 
patent appikation serial no. 60/165.228. attorn^ docket no.' 25791.39, fifed on 
11/12/1999. (18) U.S. provistonal patent application serial no. 60/221,443, attomey 
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docket no. 2579145, filed on 7^8/2000, (19) U.S. provisional patent application serial 
no. 6(V221.645. attorney docket no. 2579146, filed on 7/28/2000, (20) U.S. provistonal 
patent application serial no. 60/233,638, attorney docket no. 2579147, filed on 
9/18/2000, (21) U.S. provistonai patent applicatkm serial no. 60^37,334, attorney 

5 docket no. 2579148, filed on 10/2/2000. (22) U.S. provistonai patent applteation serial 
no. 60/270,007. attorney docket no. 2579150, filed on 2/20/2001; (23) U.S. provisk)nal 
patent appltoatkx) serial no. 60^262,434, attorney docket no. 2579151, filed on 
1/17/2001; (24) U.S. provisk>nal patent appHcatton serial no. 60/259.486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

10 no. 60/303,740, attorney docket no. 2579161, filed on 7/6/2001; (26) U.S. provisional 
patent applicatton serial no. 60/313,453, attorney docket no. 2579159, filed on 
8/20/2001; (27) U.S. provisional patent applicatton seriail no. 60/317^985, attorney 
docket no. 2579167, filed on 9/6/2001; (26) U.S. pro\risional patent applicatton serial 
no. 60/3318.386, attorney docket no. 2579167.02. filed on 9/10/2001; and (29) U.S. 

15 utfHty patent appiicafion serial no. 09^69.922, attorney docket no. 2579169, filed on 
1 0/3^001 , the disctosures of which are incorporated herein by reference. 

Background of the invention 
This invention relates generally to oil and gas exploration, and in particular to isoteting 
20 certain subterranean zones to fadlltete oil aiKl gas exptoraOon. 

During oil exptoration, a wellbore typically traverses a number of zones within a 
subterranean forrnatton. Some of these subterranean zones will produce chI and gas, 
white ottiers will not. Further, it is often necessary to isolate stibtenranean zones from 
25 one another in order to fadlltete the exploratton for and production of oil and gas. 
Existing methocfs for isolating subterranean productton zones in order to fadlitete the 
exploratton for and productton of oil and gas are complex and expensive. 

The present invention to directed to overcoming one or more of the limltettons of the 
30 existing processes for Isoteting subterranean zones during oil and gas exploration* 

Summary of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubuter members, each 
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sdkl tubular member including one or more e)demal seals, one or more perforated 
tubular menri3ers coupled to the solid tubular members, one or mote flow control valves 
operabty coupled to tKe perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular nrambers for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
' monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perfbrated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves. Uie temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and oontrolting the operation of 
the flow omtrol valves. At least one of the solid tubular members and the perforated 

15 tubular members are fomted by a radial expansion process perfbmied within the 
wellbors. 

According to another aspect of the present Invention, a method of Isolating a first 
subtenanean zone from a second subten-anean zone in a wellbore is provided that 

20 includes positioning orw or more solid tubulars within the wellbore, the solid tubulars 
traversing the first siAterranean zone, positioning one or more perforated tubulars 
within the wellbore. the perforated tubulars traversing the second subterranean zone, 
radially e)q>anding at least one of the prinoary solid tubulars and perforated tobulars 
within the wellbore, fluldidy coupling the perforated tubulars and the solid tubulars. 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, monitoririg the operating temperatures, pressures, aiid flow rates wittiin one 
or more of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a weiltXMa. at least a portion of the vnelltipre 
including a casing, is provided that includes positioning one or more solid tubulare 

3 



within the wBllt)ore, positioning one or nrKire perforated tutnjtars within the wellt)ore, the 
perfoiBted tubulars traver^ the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbors, fluidicly 
coupling the solid tubulars with the casing, fluidicly ooupling the perforated tubulars 

5 with the solM tubulars. fliridldy isolatir^ the producing subterranean zone from at least 
one other subterranean zone within the wellbore« fluidicly ooupling at least one of the 
perforated tubulars with the producing subterraneari zone» monitoring the operating 
temperatures, pressures, and flow rates within one or niore of the perforated tubulars, 
and controlling the flow of fluidic materials through the perfbra^d tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to another a^pecA of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 
include means for positioning one or more solid tubulars within the weilbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weilbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for prevenAing the passage of fluids from the first 

20 subterranean zone to the second subtenranean zone within the weilbore external to the 
soHd tubulars and perforated tubulars, means for monitoring the operating 
temperatures, prsssures. and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through ttie perforated tubulars as 
a function of the monitored operating temperatunes,.pres5ures, and flow rates. . 

25 

Acconling to another aspect of the present inventton, a system for extracting materials 
from a produdng subterranean zone in. a weilbore, at least a portion of the weilbore 
induding a casing, Is provided flrait indudes means for positioning one or more solid 
tubulars viMhin the weHbore, means for posltioriing one or more perforated tubulars 
30 wttMn the weinkro, the perforated tubulars traversing the producing subtenranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the weilbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tukHJiars with the solid tubulars, 
means for fluididy isdating the produdng subterranean zpne.firom at least one other 
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subterranean zone within the weilbore, means for fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fiuidic materials through the perforated 
5 tubulars as a funcUon of the monitored operating temperaturss, pressures, and flow 
ratn. 

According to another aspect of the present inventioh/an apparatus Is provided that 
Includes a zonal isolation assembly including: one or more solid tubular members, each 

10 soHd tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the peifbratBd tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembfy. At 

IS least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfomied within the wellbora. and the solid tubular 
Hnere era formed by a radial expansion process performed within the wellbora. 

Accbrdtng to another aspect of the present invention, a method of isolating a first 
20 subten^nean zone from a second subterranean zor>e in a wellbora is provided that 
included positioning one or mora solid tubulars within the wellbora, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages vrithia the wellbore, the perforated tubutais 
traversing the second subterranean zorie, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulara and the primary solid tubulars, preventing the passage of fluids from the fM 
sid)terranean zone to the second subterranean zone within the wellbore external to the 
primaly solid tubulara and perforated tubulars, positioning one or more solid tubular 
linem within the Interior of one or more of thef perforated tubulars, and radially 
30 expanding and plastically deforming the solkt tubular Knera within the interior of one or 
more of the perforated tubulara to fluMidy seal at least some of the radial passages of 
the perforated tubulara. 
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Aooordlng to another aspect of the present invention, a mettuxl of extracting materials . 
from a producing subtenranean zone in a welIk>ore, at least a portion of the welibore 
including a casing, \s provided that includes positioning one <^ more solid tubulars 
within the wellbore, positioning one or more perforated tubulars each including arm or 

5 more radial passages within the welll>ore, the perforated tubulars traversing the 
producing subterranean zone, radially expandir^ at least one of the solid tut)ulars and 
the perforated tubulars wittiin the wetlbore, ftuidicly coupling the solid tubulars with the 
casing. fluMidy coupling Jthe perforated tubulars with the solid tubulars, fluididy 
Isolating the producing subterranean zone from at least one other subterranean zone 

10 within the wellbore, fluididy coupling at least one of the perforated tubulars v\rith the 
produdng subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubuiar?< 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zwe from a second subtenranean zorie in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated hibuiars each induding one or more radial passages within the wellbore. ttie 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluididy coupling tiie perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 ' subterranean nne wittiin the wellbore external to the primary solid tubulars and 
perforated tutHdars, means for positioning one or more solid tubular liners within tiie 
interior of one or more of the perforated tubulars, and means fbr radially expanding and 
plastically defomning ttie solid tubular liners within the interior of one or rtKxe cf the 
perforated tubulars to fluididy . seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of tiie present invention, a system for extracting materials 
from a produdng subterranean amte in a ^ilbore, at least a portion of the wellbore 
induding a casing, is provided ttiat indudes means for positioning one or more solid 
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tubulars within the wellbcre, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tut>ul8^ and the perforated tubulars within the welltKm, means for fluidicly 
5 coupling the solM tubulars with the casing. means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore. means for fluidicly 
* coupling at least one of the perforated tubulars with the produdng subtenranean zone, 
means for positioning one or nmre solid tiibular liners within the interior of one or more 
,10 • of the perforated tubulars, and means for radially exfianding and plastically defbnning 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluidicly seal at least sorne of Oie radial passages of the perforated tubu 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolafion assembly induding: one or more solid tubular members, each 
sdM tubular member induding one or more extemal seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least sonne of flie radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforeted tubulars 
traversing the second subterranean zone, radially expanding at least one of the sold 
tubulars and perforated tubulare within the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubuters, preventirig the passage of fluMs from the first 

30 subterranean zone to the second subterranean zone within the wellbore extemal to the 
primary solid tubutere and perforated tubutere. sealing off an annular region within at 
least onei of the perforated tubulare. and Injecting a hardenable fluidic sealing rnaterlal 
into the sealed annular regions of the perforated tubulare to seal off at least sgme of 
the radial passages of the perforated tutnilare. 
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According to another aspect of ttie present invention, a method of extracting materials 
* from a producing subtenanean zone in a wellbore, at least a portion of the wellbore 
including a casingt is provided that includes positioning one or more solid tubutars 

5 within the wellbore, positioning pne or more perforated tubulars each including one or 
more radial passages with^ the wellbore, ttie perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 

10 isolating the produdng subterranean »>ne from at least one other subtenanean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, arKi injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passagesof the perforated tubulars. *. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars each ihduding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of . fluids from the first subterranean lone to the seicond 
subterranean zone withifi the wellbore external to the primary solid tubulars and 
perforated tubulars, means for sealing off an annuter region within at least one of the 
perforated tubutars, and means for injecting a hardenable fluidic sealing material into 
the sealed annuter regions of the perforated tubulars to seal off at least some cf the 

30 radial passages of the prorated tubuters. 

According to another aspect of the present invention, a system for extracting matertals 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more sdid 

8 
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tubulars within the wBlitx>re. means for positloNng one or more perforated tubulars 
each fnduding one or more radial passages within the wellbore, the perforated tulxilars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the solid tutHriars and the perform tutHiiars withjn the wbIIIxmb, means for fluidldy 

5 coupling the sdld tubulars with the casng, mearis for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fkjidiciy isolating the produdng subtenranean 
zone from at least one other subterranean zone wittiln the wellbore. means for fluididy 
coupling at least one of the perforated tutjulars with the producing subterranean zone, 
means for sealing off an annulsr region within at teast one of the perforated tubulars. 

10 and means for inJecHng a hardenaUe fluidic seafing ntaterial into the seated annular 
regions of the perfonrted tubulars tb sear off at leafit some of the radial passages of the 

perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
IS indudes a zonal Isolation assembly positioned wittiln a weHbore that traverses a 
subterranean fonnatfon induding: one or more sdld tubular members, eadi soHd 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the sdld tubdar members, and a shoe coupted to the zonal 
isolation assembly. At least one of the sdid tubular members and the perforated 
20 tubular memt)ers are formed by a radisd expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the subtenanean formation. 

According to another aspect of ttie present invention, a method of isolating a first 
25 subtenanean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more sdid tubulars within the weUbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulare 
witNh the wellbore each induding one or more radial passages, the perforated tubulare 
traversing the second subterranean zone, radially expanding at least orte of ttte primary 
30 sofld tubulare and perforated tubulare within the wellbore. radially expanding at teast 
one of the perforated tubulars into intimate contact with the second subterranean zone, 
fluididy coiipHng the perforated tubutera and the solid tubutere, and preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the vrellbore extomal to the sdid tubulars and perforated tubutere. 
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According to another aspect of the present invention* a method of extracting materials 
from a producing subterranean zone in a wetlborei at least a portion of the weilbore 
including a casing, is provided that includes positbning one or more solid tubutars 

5 within the weilbore, positioning one or more perforated lobulars within the weilbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radiaHy expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, radially expanding at least one of the 
perforated tubulars into intimato contact with the producing subten^nean zone, fluidicly 

10* coupling the solid Ujbulars with the casing, fhiidiciy coupling VM perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subtenanean zone within the weilbore, and fluidicly coupling at least one of 
the perforated tubulars with the producing subtmanean zcme. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 
includes means for positioning one or more solid tubulars withirv the weilbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weilbore each including one or nrtore radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solU tubulars and perforated tubulars vAthin the v^llbore, 
means for radially expanding at least one of the perforated tubulars into intin^te 
contact with the second subterranean zone, means for flutdidy couplirig ttie perforated 
tubulars and ttie solid tubulars, and means for preventing the passage of fluids from the 

25 . first subterranean zone to the second subtenanean zone wittiin the v^tlbore extemal to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a weilbore, at least a portion of the weilbore 
30 Including a casing, b provided that includes means for positioning one or nriore solid 
tubulars within the weilbore, means for posttioriing one or more perforated tubulars 
within the weilbore each including one or more radial openings, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore, nneans for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subtenBnean zone, means for fluldicly coupling the solid tubulars with the 
casing, means for fluidldy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore. and means for fluididy coupling at least one of 
the perfbreted tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
induRfos a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and indudes a perforated wellbore casing, including: one or 
more solid hibular members, each solid tubular member induding one or more external 
seals, one or more perforated tubular membera coupled to the solid tubular membtere. 
and a shoe coupled to the zonal Isolation assembly. At least one of the sold tubular 
members and the perforated tubular memt)ere are fbnned by a radial expansion 

15 process performed within the Wellbore. and at leiast one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to. another aspect of the present bwention, a method of isolating a first 
20 subtenanean zone from a second subtenranean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more^lid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or wore perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radially expanding at least one of the primary 
solid tubuters and perforated tubuteirs within the wellbore, radially expanding at least 
one of tte perforated tubulars into Intimate contact with the perforated casing, fluididy 
coupling the peiforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subtenanean zone to the second subterranean zone within the 
30 welibors external to the solid tubulars and perforated tubulars. 

According to another aspect of the present Invention, a mettuxl of extracting materials 
from a producing subterranem zone in a wellbore, at least a portion of tifie wellbore 
including a casing and a perforated casing that traverses the producing subterranean 

11 



zone, is provided that includes positioning one or more solid tutnjlars within the 
wellixm, positioning one or more perforeted tubuiars wittiin Vhe welik>ore each including 
one or more radial passages, the perforated tutiuiars traversing ttie producing 
subterranean zone, radially expanding at least one of the solid tubuiars and the 

5 perforated tubuiars within the wellbore, radially expanding at toast one of the perforated 
tubuiars into intimate oonteot with the perforated casing, fluididy coupling the solid 
tubuiars with the casing, fluMidy coupling the perforated tubuiars with the solid 
tubuters, fluididy isolating the produdng subterranean zone from at least one other 
subtenanean zone within the wellbore, and fluididy coupling at least one of the 

1 0 perforated tubuiars with the producing subterranean zone. 

Acconling to another aspect of the prsseht inventton, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subtenBnean rone, is provided that 

15 indudes means for positioning one or more sdid tubuiars within the wellbore, the solid 
tutHJiars traversing the first subtenanean zone, means for positioning one or more 
perforated tubuiars witiiin the wellbore each induding one or mora radial passages, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubuiars and perforated tubuiars within tine wellbore, 

20 means for radially expanding at least one of the perforated tubuiars into intimate 
conted with the perforated casing, means for fluididy ccMjpiing tiie perforated tubuiars 
and the solid tubuiars, and rmans for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibora external to the 
solid tubuiars and perforated tubuters. 

25 

According to another asped of the present invention, a system for extracting nnaterials 
firom a produdng $ubterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing fliat traverses ttie produdng subterranean 
zone, that bidudes means for positioning one or more solid tubuters within the 
30 wellbore, means for positioning one or more perforated tubuiars wifliin the wellbore 
each hduding one or ntore radial opehhgs, ttie perforated tubuters traversing the 
producing subterranean zone, means for radially e)q)anding at least one of the solid 
tubuiars arul the perforated tubuiars wittiln ttie wellbore, mearts fbr radially expanding 
at teast one of ttie perforated tubuiars into intimate contad witti ttie perforated casdng. 
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means for fluididy ooupling the solid tubulars with the casing, means for fluididy 
coupling the perforated tubulars with the solid tutnilars, means for fluididy isolating the 
producing subterranean zone from at least one other subterranean zone within tlie 
wetlbore. and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isotetion assembly Induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 

10 tabiAar members each induding radial passages oo\jpled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the 2X>nal isolation assembly. At toast one of the solid tubular 
membeis and the perforated tubular members are fomied by a radial expansion 

15 process perfonned within the wellbore, and the perforated tubular liners are fonned by 
a radial expanston process performed within Vets wellbore. 

According to anottier aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subtenanean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars witiiin the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within ttie wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to Oie 
primary sold tubulars and perforated tubulars, positioning one or more perforated 
tubuKar liners within the Interior of one or more of the perforated tubuters, and radially 
expanding and plastically defonming ttie perforated tubular liners within the Interior of 

30 one or more of the perforated tubulars. 

According to anottier aspect of the present invention* a method of extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
including a casing, is provided that indudes positioning one or rnore solid tubulars 
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within the welKxxB. positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterraneari zone, radially expanding at least one of the sofid tubulars and 
the perfbrated tubulars within the wellbore, fliiidiciy coupling the solid tubulars with the 

5 casing, fluididy coupling the perfbrated tubuteirs with the solid tubulars, fluldicly 
Isoiating the producing subtenranean zorie from at least one oHier subterranean zone 
within the wellbore, fluldicly coupling at least one of the perforated tubulars with the 
producing subten^nean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 ' plasticalty defonning the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
. subterranean zone from a second subterranean zone in a wellbore is provided that 

15 indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, rneans for positioning one or nrK>re 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and the solid tubulars, means, for 
preventing the passage of fluids from the first subterranean zone to the second 
subterrariean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or nriore of the perforated tubulars. and nieans for radially expanding 

25 and plastically deforming the perfbrated tubular iiners within the Interior of one or more 
of the perfbrated titulars. 

According to another aspect of the present inventton, a system for extracting materials 
from a produdng subterranean tohb In a weilt)ore. at least a portion of the wellbore 
30 induding a casing, is provided that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each bnduding one or more radial passi^iges within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the sofid tiriniiars and the perforated tubulars within the wellbore, means for fluididy 
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coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore. means for fluldidy 
coupling at least one of the perforated tubulars with the producing subterranean zoncf, 
means for positioning one or more perforated tubular liners within the interior of one or 
mora of the perforated tubulars, and means for radially expanding and plastically 
defonmtng the perforated tubular liners within the interior of one or mora of the 
perforated tubulara. 

AcocHdtng to aiiother aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular membera, each 
solid tubular member including one or mora external seals, two or more perforated 
tubular membera each Including radial passages coupled to the solid tubular membera, 
and one or more one-way valves for controllably fluidicly coupling the perforated 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular membera and the perforated tubular members are fonned by a radial 
expansim process performed within the wellbore. 

According to another aspect of the present invention, a mettiod of isolating a first 
subten^nean zone from a second subterranean zone having a plurality of producing 
zones in a wellborn i^ provided ttiat indudes positioning one or more solid tubulara 
wittiin the wellbora, the solid tubulara travereing the first subterranean zone, positioning 
two or mora perforated tubulars each including orte or mora radial passages witiiin the 
wellbore, the perforated tubulara travereing tire second subterranean mm, radially 
expanding at teast one of the solid tubulara and perforated tubulars wittiln ttie wellbore, 
fluididy coupling the perforated tubutera and the primary solid tutHilara, preventing the 
passage of fluids from the firat subtenranean zone to the second subtenranean mne 
vdthin the wellbore external to the primary solid tubulara arid perforated tubutera, and 
preventing fluids from passing from one of the producing zones that has not been 
depleted to one of the produdng zones that has been depteted. 

According to another aspect of the present Irfvention, a nriethod of extracting materials 
from a wellbora having a plurality of produdng subtenanean zones, at least a portion of 
tiie wellbora Induding a casing, is provided tt^t indudes positioning one or more solid 
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tubulars within the wellbore, postHoning two or more perforated tubulars each including 
one or more radial passages within the wellt)ore. the perforated tubulars traversing the 
producing subten^nean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weHbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zxme 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
piodudng subt^ranean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean tmb from a second subteranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated titulars each induding one or rTK>re 
radial passages within the wellbore, the perforate tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the sdid tubulars and 
perforated tubulars within the wellbore, means for fluidicly coupling the perforated 

20 tubulars arid the sdid tubulars, means for preventing th^ passage of flukls from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

Aocordihg to another aspect of the present Invention, a system for extracting materials 
from a plurality of produdng subten^nean zones in a wellbore, at least a portion of the 
wellbore induding a casing, is provided that indudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulare each Indiiding one or more radial passages within the wellbore, the perforated 
tilbulare trevereing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulare and the pjsrfbrated tubulars within the wellbore, means 
for fluidicly coupling the solid tubulare with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars, means for fluidicly isolating the producing 
subterranean zone from at least one other sutsterranean zone wtthin the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subtenanean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones ttiat has been depleted. 

According to another aspect of the present Invention, an apparatus for extracting 
10 geothennal energy from a subtenranean fonmation containing a source of geothennai 
energy is provided that includes a zonal isolation assembly positioned withih the 
subterranean formation including: one or more solid tubular memt>ers, each solid 
tubular member Including one or more external seals, one or more perforated tubular 
members each induding radial passages coupled to ttie solid tubular memb^, and 
15 one ormore perforated tubular liners ea<^ including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 
process performed within the weilbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a seocxKl subtenanean zone including a source of geothennai 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one* or more perfbratad tutKilars each Including one or more radial passages within the 
wellbore, the perforated tubulars traversing the secmd subtenanean zone, radially 
expanding at least one of the solid tubulars and perfprated tubulars within the wellbore, 
fluidicly coupling the perforated tubirim and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second sutiterranean zone 

30 within the wellbore external tp the primary solid tubulars and perforated tubularis, 
positioning one or more perforated tubulcyr liners within the interior of one or more of 
the perforated tubulars, and radially mpanding and plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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Acoording to another aspect of the present invention, a method of extracting 
geothermal energy from a subterranean geothennal zone in a wellt)ore, at least a 
portion of the wellbore including a casing, Is imvided that includes positioning dne or 
more solid tulmtars within the welllxm. positioning one or more perforated UikHjIars 

5 each including one or more radial passages within the wellbore, the perforated tut>uiars 
traversing the subterranean geothermal zone. radiaHy expanding at least one of the 
solid tubulars and the perforated tubutars within the wellbore, fluidiciy coupling the solid 
tubulars with the casing, fluidiciy coupling the perforated tubulars with the solid 
tubulars, fluidiciy isolating the subterranean geotherrnal rone from at least one other 

iO* subterranean zone wittiin the wellbore, and fluidldy coupiir^ at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another iaspect of the present invention, a system for Isolating a first 
subterranean zone from a second geothenrnai subtenranean zone in a wellbore is 

IS provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubutars each indixjing one or more radial 
passages v^in the wellbore, the perforated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means fcH* fluidiciy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the pass^e of fluids from the 
first subterranean zone to the second geothennal subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubutars. 

25 According to another aspect of the present invention, a system for extrecting 
geothermal energy from a subterranean geothemnal zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or nxNre solid tubulars within the wellbore, means for positioning one or 
more perforated tubulars each Including one or more radial passages within the 

30 wellbore, the perforated tubulars traveling the subterranean geothennal zone, means 
for radially expanding at least one of the solid tubulars and me perforated tubulars 
within the wellbore, nnean$ for fluidiciy coupling the soHd tubulws with the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars, irw^ns for 
fluidiciy isolating the subterranean geothermal zone from at least one other 
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suMerranean sme within the welbore. and means for fluidicly coupling at least one of 
the perforated tubulare wKh the subteiranean geothermal zone; 

Acoonflng to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal Isolation assemla^ including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
bibuiar members mch including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the sold tubular members and the perforated tubular members are formed by a radial 
10 expansion process perfbnned witNn the weilbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular memt)er5 within the weilbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone In a weilbore is provided that 
Includes positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean xone, positioning one or more perforated tubulars 
within the weilbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforatml tubulars within the weilbore, fiuididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of iMds from the 
first subterranean zone to the second subtenranean zone ^In the weilbore external to 
the solid tubulars and perforated tubulars. and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubidars within the weilbore. 

According to another aspect of the preserrt invention, a m^hod of extracting materials 
from a produdr^ subtenanran zone In a wellbore. at least a portloh of the weilbore 
Including a casing. Is provided that includes positioning one or more solid tubulars 
30 within the wellbdre. positioning one or more perforated tubulare within the weilbore 
each including one or more radial passages, the perfbrated tubulare traveralng the 
producing subtenranean zone^ radially expantfng at least one of the solid tubulere and 
the perforated tubulars within the weilbore. fluidicly coupling the solid tubulare with the 
casing, fluidicly coupling the perfbrated tubutare wHh the solid tubulare. fluidicly 
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isolating the producing subtenranean zonelrom at least one other subtenranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or mom of the perfcMBted tut)ulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expantion of the perforated tubulars withbi the welibore. 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subtenranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tutnilars within the wellbore, the solid 
tubulars traversing the first siA)terrahean zone, means for positioning one or more 
perforated tubulars within the welibore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, nneans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

IS nneans for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning rnaterials from the radial passages of at least one of 
the perforated tubulara by further radial expansion of the perforated tubulars within the 

20 welibore. 

According to another aspect of the present invention, a system for extracting materials 
from a produdrig subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes rrteans for posiUonirig one or more solid 

25 tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the welibore each induding am or more radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling ttie solid tubulars wKh the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
^>ne from at least one other subterranean zone within the wellbore, means for fluididy 
coupHng at least one of the perforated tubulars with the produdng subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
welttxra. 

Brief Description of the EHwirlngs 

FIG. 1 is a fragmentary cross-sectional view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subtenanean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular supp(»i member. 

Fig. 2c is a cross sectional Illustration of the system of Fig. 2b wHIe pulling the tubular 
expansbn cone out of the wejlbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional Illustration (rf an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Ftg. Sa 
after radially expanding and plastically defonfning the ends of the expandable tubular 
3D mernber. 

Fig. 5c is a cross sectionat illustration of the expandable tubular member of Fig. Sb 
aRer forming threaded connections on the ends of tfie expandable tubular member. 
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Fig. 5d is a cross sectional Illustration of the expandable tubular member of Fig. 5c 
afta* coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectiohdl illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10- 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subtenranean zones of Fig. 1 . 

Fig. 9 b a fragmentary cross sectional illustration of an embodinnertt of a mettiod for 
IS lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. Vwith a solid tubular liner. 

Fig. 10 is a fragmentary cross secKonai illustration of an embodiment of a method for 
sealing one of ttie perforated tubular members of the system for isolating subten^nean 
20 zonesof Fig. 1 with a hardenablefluidic sealing material. 

Fig. 11 is a fragmentary cross sec^onal illustration of an embodiment of a mettiod for 
coupling one of ttie perforated tubular members of ttie system for isolating 
subtenanean zones of Fig. 1 wItt) ttte surrounding subtenanean fomnation. 

Rg. 12 is a fragmentary cross sectional illustration of an embodiment of a mettiod for 
ooupUng one of ttie perforated tubular members of ttie system for isolating 
subterranean zones of Fig. 1 wiUi a surrounding perforated wellbore casing. 

Fig. 13 is a fragmenta7 <^rc)ss sedional illustration of an embodiment of a mettiod for 
lining one of ttie perforated tubidar members of ttie system for isolating subterranean 
zones of Fig. 1 witti anottier perforated tubular member. 
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Fig. 14 \s a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. . 

5 Rg. 15 is a fragmentary cross secUonal Illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothennal energy fipqm a subterranean geothennal zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for Isolating one or rriore subterranean zones from one or 
more other subterranean zones is provided. The apparatus aruJ methdd pennits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubuiars. In the productton mode, the teachings of the present disclosure 
may be used in combination with conventional, well icnown. production completion 

15 equipment and methods using a series of padcers. solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to penmit the 
commingling and/or isolation of the subtenranean zones from each other. 

Referring to Fig. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subtenariean formation 115. The subterranean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 arKi a targeted oil 
sand zone 125. During exploration of the subterranean fomiation 115, the wellbore 
105 may be extended In a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment, In order to fiuidldy Isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or more intermediate sec^ons of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one eiid of the solid casing 1 35 to the other end of the isoKd casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oiiReld 
tubulars available from various foreign and domestic steel mills. 

4 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
mojf be coupled to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding/ slotted and expandable connectors, 
or expandable solid connectors. In a prefenred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred en^)odiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable soHd connectors. 

20 

In a preferred embcKJiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other nuiterials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commirtgling and Isolating subten^nean zones tfxm each other while providing a 
fluid path to the surface. 

In a particularty prefenred embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction info intimate contact with the interior 
wails of the wetlbore 105. the casing 135 may be expanded in the radial direction 
using any number of conventional commercially available rriethods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the welHwre 105. The seals 
140 may comprise any number of conventional commercially available sealing 
materials suitable for sealing a casing In a wellbore such as, for example^ lead, rubber 

5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halilburton Energy Sendees. The perforated casing 145 permits fluids 
and other materiais to pas^ into and out of the interior of the perforated casing 145 
from and to the annidar region 165. In this rtianner, oil and gas may be produced from 
a producing subterranean zone wlttiin a subterranean formation. The perforated 

10 casing 145.may comprise any number of oonvenflonal commerctaliy available seeUons 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises exparxiable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. Iri a particularly preferred embodiment, the perforated casing 145 comprises, 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 Is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be" coupled to the solid casing 135 using any number of 
conventional oommerciaiiy available processes such as. for example, v^ing, or 
20 slotted or solid expandable connectors. In a preferred err^iment, the perforated 
casing 145 Is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the Intemiedlate solid 
25 ' casing 150 using any number of com/entk)nal commerctaliy available pnDcesses such 
ds, for example* welding or expandable solid or slotted ccmnectors. In a prefenBd 
embodiment, the perforated casing 145 is coupled to the intermediate solid cashg 150 
by expandable eolid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be. coupled to the shoe 155 using any number of 
conventional commercially available processes such as, fcx* example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 Is coupled to the shoe 155 fafy an expandable solid connector. 
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In an altemative embodiment, the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a preferred embodiment, the perforated casings 145 are positioned within the 
welltiore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the IntjBrior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial dlredton using any number of conventional commerdally available 
processes. 

10 

The Intenrnediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The Intermediate solid casing 150 may comprise 
any number of oonventional commercialiy available sections of solid tubular casing 
such as. for example, oilfield tubutars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the Intenrnediate solid casing 150 comprises oitfMd tubulars 
available from foreign and domestic steel mills. 

The intennedlate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 m^ be coupled to the 
20 perforated casir^g 145 using any number of conventional commercially available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment the intennediate solid casing 150 Is coupljSd to the perforated 
casing 145 by expandable solid connectoni. The intenrnediate solid casing 150 may 
comprise a plurality of such intennediate solid casing 150. 

25 

In a preferred embodiment, the each intennediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
Interior region of the intermediate casing 150. In an altemative embodiment, as will be 
recognized by persons having ordinary sklH In the art and the benefit of the present 
30 disdosure, during the production mode of operation, an Internal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed ^In the apparatus to provide various options for commingling and Isolating 
subterranean zones from each other wMte providing a fluid path to the surface. 
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In a particularty preferred embodiment, the intennediate casing 150 is placed into the 
* wellbore 105 by expanding the interm^iate casing 150 in thie radial direction into 
intimate contact with the interior walls of the wellbore 105. The intenmediate casing 
150 may be expanded in the , radial direction using any number of conventional 
5 commercially available methods. 

In an alternative embodiment, one or tncm of the intemriediate solid casings 150 may, 
be omitted. In an alternative prefenred embodiment, one or more of the perforated 
casings 145 are provided with one or more scials 140. 

10 

The shoe 155 provides a support memt>er for the apparatus 130. In this manner, 
various production and expiorafion tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a weilborb such as, fpr example, cement filled shoe, or qn aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe availabte from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength In compression arid tension to penmit the use of high 
capacity production and exploration tools. 

20 In a particuiarty prefenBd embodiment the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
Intermediate solid casings 150, and a shoe 155. More gerterally, the apparatus 130 
may comprise one or more solid casings 135, each with one or mwe valve members 
160, n perforated casings 145, n-1 interrhediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 1 30, oil and gas may be controllabty produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 Intemnediate solid casings 150 with vahre PDembers 170 permits isolated sections of the 
zone IK to be selectively isolated for producUm. The seals 140 permit the zone 125 
to be ftuididy isolaled from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fhildidy Isolated from each other. In this manner, the 
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apparatus 130 pevmlts unwanted and/or non-productive subterranean zones to t>e 
fluididyisoiatad. 

In an atteniative embodimem. as wdtl be recognized by persons having ordinary sidll in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of opeiation. an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various opttons for commingling and isolating subtenanean zones from each 
other while providing a fluid path to the surface. 

10 

In several'altematiye embodiments, the solid casing 135. the perforated casings 145, 
ttie Mermediate sections cH soTid casing 150, and/or the solid shoe 155 are radially 
expanded and plasUcally deformed within the wellbore 105 in a conventkmai manner 
and/br using one or more of the methods and apparatus disclosed in one or more of. 

15 the following: (1) U.S. patent application serial no. 09^.139. attorney docket no. 
25791.03.02, filed on 12/3/1909. (2) U.S, patent applkatton serial no. 09/510.913. 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent appiicatkm serial 
no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
applicatton serial no. 09/440,338, attorney docket no. 25791 .9.02. filed on 11/15/1 999, 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 . 1 1 .02. filed 
on 3/10/2000. (6) U.S. patent applicatton serial no. 09/512,895. attorney docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent applteatkm serial no. 09/511.941, 
attorney docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent applicatton serial 
no. 09/588,946. attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

2S appitoatton serial no. 09/559,1 22, attorney docket no. 25791 .23.02. filed on 4/26/2000, 
(10) PCT patent applicatton serial no. PCTAJSOO/18635, attorney docket no. 
25791.25.02. filed on 7/9/2000. (11) U.S. provistonal patent application serial no.. 
60/162.671. attorney docket no. 25791.27, filad on 11/1/1990, (12) U.S. provisional 
patent application serial no, 60/154,047. attorney docket no. 25791.29. filed on 

30 9/16/1999. (13) U.S. provlsbhal patent appitoatton serial no. 60/159.082, attorney 
docket no. 25791.34. fUed on 10/12/1999. (14) U.S. provistonal paterit applicatton serial 
no. 60/159.039. attorney docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provistonal patent appHcalton serial ho. 60/159,033. attorney docket no. 25791 .37. filed 
on 10/12/1999. (16) U.S. provistonal patent appitoatton serial np. 60/212.359. attorney 
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docket no. 25791.38. filed on 6/19^000, (17) \J.S. provisionai patent application serial 
no. 60/165.226. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisicmal patent application serial no. 60/221,443. attomeiy docket no. 25791.45, filed 
on 7/26/2000, (19) U.S. provisional patent applteation serial no. 60/221,645, attorney 
5 docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provtehsnai patent appiicatkm serial 
no. 60/233.638. attorney docket no. 25791 .47, filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 66/237,334, attorney docket no. 25791.48. fHed on 
1Q/2/2(XK). (22) U.S. provisk)nal patent application serial no. 60/270.007. attonrray 
docket no. 25791.50, filed on 2/201/2001; (23) U.S. proviskMiai patent applicatton aerial 

10 no. 60/262,434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent applteatkm serial no. 60^59.486, attorney docket no. 25791.52. filed on 
1/3/2001; (25) U.S. provisional patent applicatkm serial no. 60/303.740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisionai patent applicatk>n serial' rio, 
60/313,453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent appycatkm serial no.' 60/317,985. attorney docket no. 25791.67, filed on 
■ 9/6/2001 ; (28) U.S. provistonal patent applicatton serial no. 60/31 8.386, attorney docket 
no. 25791.67.02. filed on 9/1(V2001; and (29) U.S. utility patent appitoation serial no. 
09/969.922, attorney docket no. 25791 .69, filed on 10/3/2001. the disctosures of YiMdh 
are incorporated herein by reference. In an exemplary embodiment, the radial 

20 clearances between the radially expanded casings 135. perforated casings 145. 
intemiediate sectkxis of sofid casing 150, and/or tie solid shoe 155 and the w^lbore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intennedlate sections of solid casing 150. and/or the solid 
shoe 155 and the wellxve 105. In this manner, the optional need for filling the annulus 

25 Witt) a filler material such as, for example, gravel, may be eliminated. . 

Refemng to Figs. 2a-2d, an illustrative embodiment of a system 200 for isolating 
subterranean fonnations includes a tubular support member 202 that defir>es a 
passage 202a. A tubular expanston cone 204 tttat defines a passage 204a is coupled 
30 to an end of ttw tubular support member 202. In an exemplary embodiment, tiie 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular nnember 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c. another pre-expanded end 
5 206d, and a sealing member 206e coiipied to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the lr>side and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intennedtate 
portion206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the first expandable tubular member 206 by a conventlon9l threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 21(H> is coupled 
to the other pre-expanded end 206d of the first expandable tubular rnember 206 by a 
conventional threaded connection.. Another end 210c of the slotted tubular member 

IS 210 is coupled to an end 212a of a slotted 4ubular merhber 212 that d^nes a passage 
212b by a conventionat threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 21 Z The second expandable tubular member 214 
further includes an unexpended intemiediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the extertor surface of the unexpended 
intermediate portbn. In an exemplary embodiment, the inside and outside diameters of 
the pre^xpanded ends, 214a and 214d. of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to ttie other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the stotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 216c of the slotted tubular member 218. The third expandable tobular member 
220 further includes an unexpended intennediate portion 220c another pre^xpanded 
end 220d, and a sealing member 220e coupled to the exterior surfece of the 
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unexpended intenmediate portion. In an exemplary embodiment, the Inside and outside 
* diameters of the pre-expanded ends. 220a and 220d. of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d, 220a and 220d, of the expandable tubular members. 
206. 214. and 220, and the slotted tubular members 210, 212, 216, and 218. are 
substantially equal, in several exemplary embodiments, the sealing merrtbers. 2(l6e, 
214e, and 220e, of the expandable tubular members, 206, 214. and 220. respectively, 
further Indude anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210. 212. 216, and 218. are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas wall, an underground pipeline, or as a structural support. In several 
alternative embodiment^, the slotted tubular members, 210, 212, 21 6, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materlais 
20 such as. for exarr^e, oil; gas and/or water from or into a subtenanean fonnatibn. 

In an exemplary embodiment, as illustrated in Fig. 2a. the system 200 is initially 
positioned in a borehole. 224 fonned in a subterranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The bor^ole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment 
Vh& upper end of the tubular support member 202 may be supported in a conventional 
* manner using, for example, a slip joint, or equivalent device in order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members. 206, 214, and 220. and tubular 

30 members, 210, 212. 216, and 218. 

In an exenriplary embodiment, as illustrated in Fig. 2b, a fluidic material 228 is then 
injected into the system 200, through thei passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respecUvety. 
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in an e)«mplary emtxxilment, as illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages, 202a and 204a. of the tubular support 
nwmber 202 and the tubular expansion cone 204, respecHvety, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion oone thereby radially 
expanding and plastically defbnning the expandable tubular member 206 off of the 
tapered external surface 204b of the tubutar expansion cone 204. In partiater, the 
intennediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically defbnned off of the tapered external surface 204b of 

10 the tubiHar expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radisrily expanded 
intennediate portion 206c of the expandable tubuter member 206 Is also thereby 

15 anchored to the wellbore casirig 104. 

In an exemplary embodinr»nt. as illustrated In Fig. 2d. after the expandabte tubular 
member 206 has been plastically defonned and radially expanded off of the tepered 
external surface 204b of the tubular expansion cone 204. the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to me tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically defomned off of the tepered external surface 
204b of the tubuter expansion cone 204. In partlcuter, the intermediate non pre- 
expanded portion 214c of the second expandabte tubuter member 214 is radially 

25 ^ expanded and plastically defonned off of the tepered external surtece 204b of the 
tubuter expansion cone 204. As a result, the sealing member 214e engages the 
Interior surface of the weMbore 224. Consequent^, the radially expanded intennediate 
portion 214c of the second expandabte tubuter member 214 is thereby coupted to the 
wellbore 224. In ari exemptery embodiment, the radtelly expanded intennediate portion 

30 214c of the second expandabte tubuter member 214 is also thereby anchored to the 
wellbore 1 04. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion oone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Fbiaily, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered extemal surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radiaUy expanded and plastically defonned off of the tapered 
5 extemal surface 204b of the tubular expansion cone 204. As a result, the sealing 
nfiember 220e engages the interior sur^ of the welibore 224. Consequently, the 
radially expanded intermediate portion 220c of the third expandable tubular nnember 
220 is thereby ooupled to ttie welibore 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 
10 also therein anchored to the welibore 224. As a result, the water zone 226a and 
fluidicly isolated from the targeted oil sand zom 226b. 

After oompteting the radial e)q>ansion and plastic deformation of the third expandable 
tubular member 220, the tubular support memt)er 202 and the tubular expansion cone 
15 204 are removed from the welibore 224. 

Thus, during the operation of the system 10, the intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e, and 220e, are displaced In the radial direction into engagement with the 
welibore 224 thereby coupling the shoe 208, the expandable tubular member 206. the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, arxj the expandabte tubular member 220 to the 

25 welibore. Furthennore, as a result, the connections between the expandable tubular 
mwnbers. 206, 214, and 220. the shoe 208. and the stotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable hibuter 
menribers, 206, 214, and 220, and the slotted tubular members, 210, 212, 216, and 

30 218» after the radial expansion process, are substentially equal. In ttiis manner, 
additional conventional tools and cXh&r conventional equipntent may be easily 
positioned within, and moved through, the expandable and slotted tubuter members. In 
several aKemative embodiments, the conventional tools and equipment Include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and bebwen the expandable tubular members, 206, 214, and 
220, and the slotted tubular members, 210, 212, 216, and 218. 

Furthermore, Ni the system 200, the slotted tubular members 210. 212, 216, and 218 

5 are interleaved among the expandable tuUiiar members, 206, 214, and 220. As a 
result, because only the intemnediate non pre^xpanded portions, 206c 214c and 
220c of the expandable tubular mertibers, 206, 214, and 220, respectively, are radially 
expanded and plastically defonned, the slotted tubular members, 210, 212, 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intermediate non 
pre^sqianded portions, 206c, 214c and 220c, of ttie expandable tubi46r members, 
206, 214. and 220, respectively, are radially expanded and plastically deformed, ttie 
number and length of tte interleaved slotted tubular members, 210, 212, 216. and 218 
can be much greater than the number and length of ttie expandable tubular members. 

15 In an exempteiy embodiment, the total lengtti of the intemnediate non pre-expanded 
portions, 206c 214c, and 220c, of ttie expandabte tubular members, 206, 214, and 
220, is approximately 200 feet and ttie tc^l lengtti of ttie slotted tubular members. 
210, 212, 216, and 218, is approximately 3800 feeL Consequentty, in an exemplary 
embodiment, a system 200 having a totel ier^tii of approximately 4000 feet is coupled 

20 to ttie weiibore 224 by radially expanding and plasticaNy deforming a totel lengtti of only 
approximately 200 feel 

I ■ 

Furttiermore, ttie sealing members 206e, 214e, and 220e, of the expandable tubular 
members, 206, 21 4. and^ 220, respectively, are used to couple Die expandable hibular 
25 members and ttie sbtted tubular members, 210, 212, 216, and 218 to ttie weHbore 224, 
ttie radial gap between ttie slotted tubular memt>ers, ttie expandable tubular members, 
and the weiibore 224 may be large enough to effectively elirrtnate ttie possibility of 
damage to ttie expandabte tubular members and slotted tubuter members during ttie 
plaoement of ttie system 200 yrittiln ttie vvellbore. 

30 

In an exemplary embodiment, ttie pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
and 220d, of ttie expandabte tubular menrtbers, 206, 214. and 220, respectively, and 
ttie slotted tubular members. 210, 212, 216, and 218. have outeide diameters and wall 
ttiidcnesses of B.375 inches and 0.350 inches, respectively; prior to ttie radial 
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expansion, the intennediate non pre-expanded portions. 206c, 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220. respectively, have outside dianraters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the rddial expanston, the inside diameters of the 
5 intermediate portions, 206c 214c and 220c of the expandable tubular members, 206. 
214. and 220, are equal to 7.675 inches; and the weHbore 224 has an Inside diameter 
of 8.755 Inches* 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d. 214a, 214d, 220a, 
10 and 220d, of the expandable tubular fhembers, 206, 214, and 220, respecfively, and 
the slotted tubular members, 210, 212, 216, and 216, have outside diameters and wall 
thicknesses of 4.500 Inches and 0.250 inches, respectively; prfcx* to the radial 
expansion, the intenmediatB non pre-expanded portions, 206c. 214c, and 220c of the 
expandable tubular members, 206. 214, and 220, respectively^ have outside diameters 
15 of 4.000 inches; the slotted tubular mernbers, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters off the 
intermediate portions, 206c 214c and 220c of the expandabte tubular members, 206, 
214. and 220, are equal to 4.000 Inches; and the wellbore 224 has an inside dianneter 
of 4.892 inches. 

20 

In an exemplary embodiment^ the system 200 is used to inject or extract fluldic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
fonmation 226b. 

25 Refening now to Fig. 3. an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior regbn 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tepered portion 300c an intermediate portk)n 300d, a second tepered portion ^OOe, 
and a second end 300f including a second threaded connection 300fa. The tubuter 

30 member 300 further prAerably includes an Intennedlate sealing rhember 300g that is 
coupled to the extorter surtece of the Intemiediate portion 300d. 

In an exempteiy embodiment, thcl tubular member 300 has a sut)stantially annular 
cross section. The tubuter member 300. may be fabricated from any numt>er of 
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conventional commerctaily available materials such as, for example. Oilfield Country 
Tubular Goods (OCTG), 13 chromiurn steel tubing/casing, or L83, J55, or P11Q API 
casing. 



5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthermore. In an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter pi, an 
ftitermediate Inside diameter Dnt. and a second Inside diameter D2. In an exemplary 
embodiment, the first and second Inside diameters, Di and D2. are substantially equal. 
10 In an exemptery embodiment, the first and second Inside diameters, pi and D2. are 
greater than the intenmdiate nsiie diameter D^. 

The fvst end 30bb of the tubular member 300 is coupled to the intennedlate portion 
300d by the first tapered portion 300c, and the second end 300f of ttie tubular mentiser 

15 is coupled to the intermediate portion by the second tapered portton 300e. In an 
exemplary embodiment, the putslda diam^rs of the first and second ends. 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular memtier. The first and second ends. 300b and 
300f. of the tubular men^ 300 include wall thicknesses, tf and t2. respectively. In an 

20 exemplary embodiment, the outside diameter of the intennedlate portion 300d of ttie 
tubular member 300 ranges from about 75% to 98% of the outside diameters of ttw first 
and second ^nds, 300a and 30pf. The intemiediate portion SOOd of the tubular 
member 300 includes a wall thidmess tiNT. 

\ 

25 In an exemplary embodiment, the wall thicknesses ti and tj are substantialty equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. in an exemplary embodiment, the wall 
thldcnesses. ti and tj, are both greater than the vrall thickness tiwr in order to optimally 
match the burst strength of the first and second ends. 300a and 300f. of the tubular 

30 member 300 wHh the intennediate portion 300d of the tubular member 300: 

In an exenrtplary embodiment the first and second tapered portions. 300c and 300e, 
are inclined at an angle, o. relative to the hNfigitudinat direction ranging from about 0 to 
30 degrees in order to optimally facflitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e. provide a smooth transition between tlie first and second ends. 300a and 300f, 
and the intermediate portion SOOd. of the tubular member 300 !n order to minimize 
stress conoentralionfi. 

5 

The Intermediale sealing member SOOg Is coupled to the outer surface of the 
Intamwdlate portion 3P0d of the tubular member 300. In an exemplary embodiment, 
the intermediate seaHng member 30pg seals the interfece betMveen the intermediate 
portion 300d of the tubular member 300 and tfie Interior surface of a weilbore casing 

10 305. or other preexisting structure, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substentiaily annular cross 
section. In an exemplary emboctiment. the outside diameter of the Intermediate sealing 
member SOOg is selected to be less than the outside diameters of the first and second 

15 ends. 300a and 300f. of the tubular member 300 in order to optimally prc^ the 
intennediate sealing menri)er sioOg during placenrtent of the tubular member 300 within 
the weiibore casings 305. The Intemiediato sealing member 300g may be tebricaled 
from any number of conventonal commerdally available materials such as. for 
example, themioset or thermoplastic polymers, in an exemplary emtk>dlment, the 

20 intemiedlate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded intermediate portion SOOd of the tubular member 
300 with the weilbore casing 305. In several alternative embodimente. the seaHng 
member 300g includes one or more rigid anchors for engaging the weilbore casing 305 
to thereby anchor the radially expanded and plastically defomned intemnediate portion 

25 300d of the tiAnjIar member 300 to the weilbore casing. 

Referring to Figs. 4. and Sa to 5d. in an exemplary embodiment, the tubular member 
300 Is fomned by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relteving both expanded upset ends of the tubular member in step 
415;* (4) forming threaded connections in both expanded upset ends of the. tubular 
member in step 420; and (5) putUng a sealing material on the outside diameter of the 
non-expanded inteimediate portion of the tubular member In step 425. 
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As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b. of a tubular member 
500 are upset using conventional upsetting mettKxls. The upset ends, 500a and 500b. 
of the tubular member 500 include the wall thicknesses ti and t2. The Intermediate 
portion 500c of the tubular member 500 includes the wall thickness tiNT and the interior 
5 diameter Dint. In an exemplary embodiment, the wall thicknesses ti and U are 
substantially equed in order to provide bust strength that is substantially equal along 
the entire length of the tubula- member 500. In an exemplaiy embodiment, the wall 
ttiteknesses ti and tz are both greater than the wall thKkness tiMT in order to provide 
burst strength ttiat is sut)stantially equal along the entire length of the tubular member 
10 500, and also to bptimaliy fadfitate the fonnation of tTveaded oonnecttons in the first 
and second ends. 500a and 500b. 

As illustrated in Fig. 5b, in steps 410 and 415. both ends ° 500a and 500b. of the tubular 
member 500 are radially expanded using conventional radial expansk^ methods, and 

15 then both ends, 500a and 500b, of the tubular member am stress relieved. The ' 
radially expanded ends, 500a and 500b. of 4he tubular member 500 include the interior 
diamelerB Di and D» in an e)«mplary embodiment, the Intsrior diameters Di and 
are substantiaiiy equal in order to pravMe a burst strength that is substantially equal, in 
an exemplary endxxliment. the ratk> of the Interior diameters Di and Da to the interior 

20 diameter Dint ranges from about 100% to 120% in order to fedlitate the subsequent 
radial expanskm of the tidxijar member 500. 

in a preferred embodiment, the relationship between the wall ttiteknesses t,, tz, and tmr 
of the tubular member 500; ttte inskie diameters Di, D2 and Dmt of the tubular member 
25 500; the inskie diameter D^^w, of the wellbore casing, or other structure, that the 
tubular member 500 will be Inserted into; and the outsMe diameter Dcone of the 
expanskm cone ttiat wUI be used to radially expand the tubular member 500 within ttie 
weRbore casing is given by the following ejqNiesston: 




wheretis^;and 
Oi»D2. 

By satisfying ttvs relatkHiship given in equatkm (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
• substantially equalized. More generally, the relationship given In equation (1) may be 
used to calculate the optimal geometry for the tubular menriber 500 for subsequent 
radial expansion and plastic defonnation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As illustrated Jn FIG. 5c In step 420, conventional tttreaded connections. 500d and 
SOOe. are formed in both expanded ends, 500a and 500b, of the tubular nnember 500. 
in an exemplary entfxxtiment ttie flireaded connections, SOOd and 500e, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atias-Bradford. 

A$ niustrated in Fig. 5d, in step 425, a sealing nnember 500f Is ttien applied onto tiie 
outside diameter of the non-expanded Intermediate portion 500c of ttie tubular member 

15 500. The sealing member SOOT may be applied to flie outsicle dtemeter of tiie non- 
expmded Intermediate portion 500c pf ttie tubular member 500 using any number of 
donventionai commercially available methods. In a preferred embodiment, tiie sealing 
member 500f is applied to tiie outside diameter of the intemnediate portion 500c of tiie 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary endKKiiment, tiie expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of ti\e 
teachings of, tiie tubular members 300 and 500. 

25 

Referring to F^. 6, an exemplary embodinnent of tubular expansbn cone 600 for 
' radially expanding the tubular members 206, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary emtxxliment, tiie radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attadc Oi and the second conical outer surfeoe 625 
includes an angle of attack Oa. in an exemplary embodiment, the angle of attack Ci is 
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greater than the angle of attack 02* In this manner, the first conical outer surface ,620 
optimally radially expands the Intertnediate portions, 206c, 214c, 220c, 300d, and 500c, 
of the tubular memt>er8, 206, 214, 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f, and 500a arid 500b, of the 
tubular members, 206. 214, 220, 300 and 500, In en exemplary embodiment, the first 
conical outer surfece 620 Includes an angle of attack Oi rangir^ from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 
10 deforni the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expanston cone 600 may tndude 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the* expanston cone 600. 

15 Refening to Fig. 7, anotfier exemplary emtiodlment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 70S. a rear end 710, and a radial 
expansion sectk)n 715. In an exerr^ry embodiment, the radial expansion section 715 
includes an outer surface having a subetantelly parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial ejq^ansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansbn cone. The parabolic outer profile of the outer surface of the radial 
expanston section 715 may be fonned using a plurality of adjacent discrete conical 
sedtons and/or using a continuous curved surface. In this manner, the regk>n of the 

25 outer surface of the radial expanston section 715 adjacent to the front end 705 of the 
expansion cone 700 nnay optimally radially expand the Intermediate porttons, ^206c, 
214c, 220c 300d. and 500c of the tubular nrmmbers, 206, 214, 220, 300, arid 500, 
while the region of the outer surface of the radial expansion section 71 5 adjacent to the 
rear end 710 of the expanston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d, 300b 
and 300f, and 500a and 500b, of the tubular nnembere, 206, 214, 220, 300 and 500. In 
an exemplary enrri)odiment, the parabolic profite of the outer surface of the radial 
expanskm sectton 715 is selected to provMe an angle of attack that ranges from about 
8 to 20 degrees In the vldnity of the front end 70S of the expanston cone 700 and an 
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angle of attack in the vidnity of the rbar end 710 of the expansion cone 700 from atwut 
4 to 15 degrees. 

In an exemplary emtxxliment. the tuliular expansion cone 204 of the system 200 is 
5 subslantiaHy identical to the expansion cones 600 or 700, and/br incorporates one or 
more of the teachings of the expansion cones 600 andfor 700. 

In several alternative emtxxiiments, the teachings of the apparatus 130. the system 
200, the expandable tubular member 300, the method 400. and/or the expandable 
10 tubular member 500 are at least partially combined. 

Referring to F^. 8, in an altemative embodiment convention^ temperature, pressure, 
and flow sensors. 802. 804. and 606, re^)ectlvely. are operabty coupled to the 
perforated tubutars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806. respectivdy, In turn are operE^ly coufried to a controller 
810 that receives and pnscesses the output signals generated ^ the temper^re, 
pressure, and flow sensors to thereby control the qMration of the flow control valves 
160 to enhance the operatbnal efficiency of the apparatus 130. In several exemplary 
embodimente, the control algorithms utiiized by the oontrcriter 810 for controlling tfie 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Refening to Fig. 9, in an altemative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member into engs^ement with the perforated 
tubular member in a conventional manner and/or using one or mors of the radial 
expansion methods disclosed \n one or more of the following: (1) U.S. patent 
application serial no. OS/454,139. attorney docket no. 25791.03.02, filed on 12/3/1999. 
(2) U.S. patent appHcatkm serial no. 09/510.913, attomey docket no. 25791.7.02. fitod 

30 on 2/23/2000. (3) U.S. patent appHcatibn aerial no. 09/502,350. attomey docket no. 
25791.8.02. fited on 2/10/2000. (4) U.S. patent applicathm serial no. 09/440.338. 
attomey docket no. 25791.9.02. fited on 11/15/1999. (5) U.S. patent applkatton serial 
no. 09/523^460. attomey docket no. 25791.11.02. filed on 3/1Q/2Q00. (6) U.8. patent 
applkatton serial no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/511,941, attorney docket no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/568.946. attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent appDcatton serial 

5 no. PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent application serial no. 60/162,671 , attorney docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provistonal patent applicatkKi serial no. 60/154,047, s|ttomey 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisk>nal patent appHcattoh serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 

1 0 provistonal patent applicatton serial no. 60/1 59,039. attorney dockdt no. 25791 .36, filed 
on 10/12/1999. (IS) U.S. prtyvistonal patent appRcation serial no. 60/159.033, attonney 
docket no. 25791.37, ffled on 10/12/1999, (16) U.S. provistonal patent applk^tlon serial 
no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000, (17) U.S. provistonal 
patent applicatton serial no. 60/165,228, attorney docket no. 25791.39, filed ^n 

15 11/12/1999. (18) U.S. provTsional patent application serial no. 60/221,443, attorney 
docket no. 25791.45. fitod on 7/28/2000, (19) U.S. provi^onal patent applicatton serial 
no. 60/221 ,645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional 
patent appltoatton serial ho. 60/233,638, attorney docket no. 25791.47, filed on 
9/18^000, (21) U.S. provisional patent appitoation serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provistoral patent application serial 
no. 60/270,007. attorney docket no. 25791 .50, filed on 2/20/2001; (23) U.S. provistonal 
patent application serial no. 60/262,434, attorney docket no. 25791.51, fitod on 
1/17/2001; (24) U.S, provisional patent appitoation serial no. 60/259,486, attorney 
docket no. 25791.52. fried on 1/3/2001; (25) U.S. provistonal patent applicatton serial 

25 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provtsional 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
- 8^0/2001; (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791.67. filed on 9/8/2001; (28) U.S. provisional patent applicatk>n serial 
no. 60,318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) KJ.S. 

30 utility patent application serial no. 09^9,922. attorney docket no. 25791.69. filed on 
10/3/2001. the disclosures of which are incorporated herein by reference. In this 
manner, the solM tubular nwmber 905 fluMidy seats the radial passages fonmed in the 
perforated tubular member 145 ttiereby . preventing the passage of fluidic materials 
and/or fbrmatton materials through the perfbrated tubular member. 
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Referring to Fig. 10. in an alternative embodiment, the radial openings in one (rf the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial opertings in the one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1 01 Oa within 
the one perforated tubular member 145. Conventional sealing nnembers 1015 and 
1020 ttien seal the inteiface between tiie pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injiacted into the radial openings In the one perforated tubular mwnber 145. The 

10 sd^ng members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members. 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidb sealing material is allowed to cure. A 
conventional drai string may then be used to remove any excess owned seeing nniaterial 

15 from the interior surface of the one perforated tubular member 145. In an exempiary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

in an attomative embodiment, as Illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact with the sum)imding formation 125 thenaby compTBSsing the 
surrounding fonnation. In this manner, the surrounding formation 125 is maintained in 
a state of compression thereby stabilizing the surrounding fonnation, reducing the flow 
of loose particles from the surrourKlIng formation into the radial openings of the 
perforated tubular member 145. and enhandng the recovery of hydrocarbons from the 

25 sunrounding fonnation. 

In an altemative embodiment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart>on8 from the fonnation 125. 

In an alternative embodlnnent, after the perforated tubular member 145 has been 
radially expanded and piasticaity fbnned into contact with the surrounding formation 
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125, thereby ooupUng the perforated tubuldr miBinber 145 to Ihe surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 1 30. The impulsive load is then transfenred to the sumHjnding fbnnation 1 25 
5 thereby oompacUng and/or siurrifying the surrounding formation. As a result, the 
reoovery of hydroGart)ons froiri the formation 125 is enhanced. 

In an alternative embodiment, as illustrated in Fig. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 ttiat traverses the 

10 fonfnation 125. When the apparatus 130 is positiohed within the wellbore 105. one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defomied into contact with the wellbore casing 1205 thereby 
compressing the surrounding fomnatfon 125. In this manner, the surrounding formation 
125 is maintained in a state of compression thereby stabilizing the surroundinjj 

15 formation, reducing the flow'of loose particles from the surrounding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the sunnounding fonrtiation. 

In an alterDative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fonrotion 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

25 In an altemative embodlnnent, after the perforated tubular member 145 has been 
radially expanded and plastically formed into ooniacX with the wellbore casing 1205. 
thereby coupling the perforated tubular member 145 to the sunroundtng fonnation, an 
bnpulslve load is applied to the perforated tubular merriMr. The impulsive toad may be 
applied to the perforated tubular nnember 145 by appl^ng the load to the end of the 

30 apparatus 130. The impulsh^ load is then transfened to the surrounding fonmatton 125 
thereby compacting and/or siurrifying the surrounding fonnation. As a resuK. the 
recovery of hydrocarbons from Oie formation 125 \b enhanced. 



44 



Referring to Fig. 13, in an altemative embodiment, one or nxxe, perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radlaHy 
expanding and plasticaHy deforming the perforated tubular member into engagement 
with the perforated tubular member In a conventional manner and/or using one or mote 
5 of the radial expansion methods disclosed in one or moie of the following: (1) U.S. 
patent appHcation serial no. 08MS4.139, attorney dod^ no. 25791.03.02, filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510.913. attorney docket no, 
25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 09/502.350. 
attorney dodcet no. 25791.8.02. filed on 2/10/2000, (4) U.S. patem application serial 

10 no. 09/440,338. attorney dodcet no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523,460, atlomey docket no. 25791.11 .02, filed on 3/10/2000. 
(6) U.S. patent application serial not 00/512,895. attomey docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent applicatidn serial no. 09/511,941. atlomey docket no. 
25791.16.02, filed on 2/24/2000. (8) U.S. patent appUcatton serial no. 09/588.946. 

15 attomey docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial 
no. 09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
applicatton serial no. PCT/US00/1863S, attomey docket no. 25791.25.02, filed on 
7/9/2000, (1 1 ) U.S. provisional patent applteation serial no. 60/162.671 . attomey docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. proviskxiat patent appiicatk}n serial no. 

20 60/154.047, attomey docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional 
patent appHcation serial no. 60/159,082. attomey docket no. 25791.34. filed on 
10/12/1999, (14) U.S. provisional patent applicatton serial no. 60/159,039. attomey 
docket no. 25791.36, filed on 10/12/1999. (15) U.S. provisional patent application serial 
no. ,60/159.033. atlomey docket no. 25791.37, filed on 10/12/1999, (16) U.S. 

25 proviskMial patent applicatk>n serial no. 60/212,359. attomey docket no. 25791 .38, filed 
on 6/19/2000. (17) U.S. provisk)nal patent applicatkm serial no. 60/165,228, attomey 
docket no. 25791 .39. fited on 1 1/12/1999. (18) U.S, provistonal patent 9pplk»tk>n serial 
no. 60/221 .443. attorney docket no. 25701 .45. filed on 7/28/20OO. (19) U.S. provisional 
patent applcalton serial no. 60/221.645. atlomey docket no. 25791.46. filed on 

30 7/28/2000. (20) U.S. proviskmal patent applkiation sertel no. 60/233.638. atlonwy 
docket ho. 25791.47. fited on 9/18/2000. (21) U.S. praviskxtal patent appikatfon serial 
no. 60/237.334. atlomey docket no. 25791.48. fited on 10/2/2000. (22) U.S. provisional 
patent appHcatkm serial no. 60/270.007. attom^ docket no. 25791.50. filed on 
2/20/2001; (23) U.S; provistonal patent appltoafion sertel no. 60/262,434, attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provtstonal patent application serial 
no. 60/259.486. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent applicatiOT serial no. 60/303.740. attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. proyistonel patent applicatkNi serial no. 60/313,453, attorney docket 
5 no. 25791.59, filed on 13/20/2001; (27) U.S. provisional patent application serial na 
60/317.985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal 
patent appiicatk)n serial no. 60/316,386, attorney docket no. 25791.67.02,. filed on 
9/10/2001: and (29) U.S. utility patent application serial no. 09/969.922, attorney docket 
no. 25791.69, filed on 10/3/2001. the disck)sure5 of which are incwporated herein by 
10 reference. In this manner, the perforated tubular member 905 modifies the flow 
characteristics of the perforated tubular member 145 themby pemnitting the operator of 
the apparatus 130 to modify the cyerall flow diaraderistics of the apparatus. 

In an alternative embodiment, as Illustrated in Fig. 14. a one-way valve. 1405 such as. 
15 for example, a check valve fiuMldy couples the interior of a pair of acliaoent perforated 
tubular members. 145a and 145b. that extract hydrocartxms from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocartxms that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subtenanean geothenrndl zone 1505. In this 
manner, the operattonal effldency of the extraction of geothemnal energy Is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
25 elements of the apparatus 130 that pennit greater volumetric flows. 

In an altenniative embodiment, the perforated tubular members, 145, 210, 212, 216, 
218, and 1305 of the iE4)paratu8 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the antount of further radial 
30 expansfon required to dean the radial passages of the perforated tubular members 
145, 210, 212. 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Indudes a zonal isolation assennbly induding 
one or more solM tubular members, each solM tubular member induding one or more 
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external seals, and ons or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation asseml)ly further includes one or more intermedials 
soGd tubular members coupled to and interleaved among the perforated tubular 
5 menders, each Intemmdiato solid tubular member including one or more external 
seats. In an exemplary embodiment, the zonal Isolation assembly further includes one 
or more valve members for controlling the flow of ifiuidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intemnediate solid tiAular 
members include one or more valve memt)ers. 

10 

An apparatus has also been described that hdudes a zonal Isolation assembly that 
includes one or more primary solid tubidars. each primary sdid tubular including one or 
more external annular seals, n perforated tubulars coupled to tiie primary solid 
tubulars. and n-1 intermediate solid tubulars coupted to and Interleaved among the 
15 perforated tubulars, each intemiediate solid tubular including one or more extomai 
. annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subten^nean zone from a second subterranean zone in a 
wellbore has also been described that Includes positioning one or more primary soHd 

20 tubulars wrtttiin the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore. the perforated 
tubulars traversing the second subterranean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
fvst siAtentinean zone to the second subterranean zone within the weiibore external to 

25 Ihe solid and perforated tubulars. 

A method of extracting ntaterlals from a producing sut>terranean zone in a wellbore, at 
least a portion of the weiibore Including a casing, has also been described that includes 
positioning one or more primary solid tubulars v^in the vmllbore. fluididy coupling the 
30 primwy solid tubulars wHh the casing, positioning one or mom perforated tubuters 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluididy coupHng the perforated tubulars with the primary solid tubulars. fluididy 
isolating the produdng subterranean zone from at least one other subterrartean zone 
within the wellbbre. and Huldldy ooupflng at teast one of the perforated tubulars with 
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producing subterranean »ne. In an exemplary embodiment, the method further 
includes controllably fluldidy decoupling at least one of the perforated tubulars from at 
l^ast one other of the perforated tutHjlars. 

5 An af^ratus has also been described that includes a subtenranean formation including 
a wellbore, a zonal isolation assembly at least partially positioned within the vvellbore 
that includes one or more solid tubular members, each solid tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular menfibers, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fonrned by a radial expansion process perfonmed within 
the wellbore. In an exemplary embodiment, the zonal Isolation assembly further 
Includes one or more intemiediate solid tubular members coupled to and interleaved 
among the perforated tubtilar members, each intermediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the Intemiediate solid tubular members 
are fonmed by a radial expansion process performed within the weUbors* In an 
emmplary embodiment, the zonal isdation assenr^ly further comprises one or more 
valve menrtf>ers for controlling the flow of fluids between the solid tubular members and 

20 the perforated tul>uiar members. In an exemplary embodiment, one or more of the 
intennediate solid tubular members include one or more valve nrrembers for controliing 
the ftow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that includes a subtenranean fbnnation Induding 
a wellbore. a zonal isolation assennbly positioned within the wellbore that includes one 
or more prornary solid tubulars. each primary solid tubular including one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary soRd 
tubtlteirs, and n-1 intemnediate solid tubulars, coupled to and interleaved among the 

30 perforated tubulars, each intemriediate solid tubular ifiduding one or mre external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intemiediate solid 
tubulars are fomned by a radial expansion process performed within the wellbore. 
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A method of isolating a first sutiterranean zone from a second subtenranean zone in a 
wellt)ore has also been described that includes positioning one or more primary solid 
tubuiars wrthin the wellbore» the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perftroted tubuiars within the wellbore, the perforated 
5 tubuiars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubuiars and perforated tubuiars within the welbore, fluididy coupling 
the perforated tubuiars and the prilmery solid tubuiars, and preventing the passage of 
fluids from the first subterranean zone to the second subterrariean zone within the 
weHbore external to the primary solid tubuiars and perforated tubuiars. 

10- 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the welibore Including a casing, has also been described that includes 
positioning one or more primary solid tubuiars within the welibore, positioning on^ or 
more perforated tubuiars within the weHbore, the perforated tubuiars traversing the 

15 producing subtenranean zone, radially expanding at least one of the primary solid 
tubuiars and the perforated tubuiars within the welibore, flutdidy coupling the primary 
solid tubuiars with the casing, fluididy coupling the perforated tubuiars with the primary 
solid tubuiars, fiuididy isolating the produdng subterranean zone from at least one^ 
other subtenranean zone within Vt\e welibore. and ftiAdidy coupling at least one of the 

20 perforated tubuiars with the produdng subterranean zone. In an exemplary 
embodiment the nnethod further indudes contrdiably fluididy decoupling at least one 
of the perforated tubuiars from at least one other of the perforated tubuiars. 

An apparatus has also been described that indudes a subtenanean formation induding 
25 a welibore, a zonal isolation assembly positioned within the welibore that indudes n 
solid tubular members pojsitioned wtttiln the welibore, each solid tubular member 
Induding one or more external seals, and n-1 perforated tubular members positioned 
within the welibore coupled to and Interieaved among the solid tubular nriembers. and a 
shoe positioned within the welibore coupled to the zoned isolation assembly. In an 
30 exemplary embodiment, the zonal Isolation assembly further oomprtees one or more 
vah/e members for controlKng. the flow of fluids bdtween the solid tubular members and 
the perforated tubular members, in an exemplary embodiment, one or mora of the 
solid tubular members indude one or mom valve members for controlling the.flow of 
fluids between the soUd tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
weltoore has also been described that includes means for positioning one or more 
primary soHd tubulars within the weilbore, the i^mary solid tubulars traversing the first 

5 subterrafiean zone, means for positioning one or more perforated tubulars within the 
weilbore, the perftMrated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subtennnean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

15 fiuicfciy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars wifliln the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fiuididy coupling the perforated tubulars with 
the primary solid tubulars, means for fiuididy isolating the produdng subt^ranean zone , 
from at least one other subterranean zone within the wellbore. and means for fiuididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone* 
In an exemplary embodiment, the system further indudes means for controllably 
fluididy decoupling at least one of the perforated tutiulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subtenranean zone In a 
welibore has also been descntod that indudes nrieans for positioning one or more 
' primary solid tubulars within the .welibore, the primary solid tubulars traversing the first 
subtenranean zone, means for positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars traversing the second subtenranean zone, means for 

30 radlaHy expanding at least one of the primary solid tubulars and perforated tubulars 
* within the welibore, means for fluididy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids fifom the first 
subterranean zone to the second subterranean zone within the welibore extemal to the 
primary soHd tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a welibore» at 
least a portion of the weilbore including a casing, has also teen described that indudes 
means for positioning one or mere primary solid tubulars within the welibore, means for 

5 positioning one or more perforated tubuiars within the weilbore, the perforated tubulars 
traversing the producing subterranean zone, means for radisdly expanding at least one 
of the primary solid tubulars.and the perforated tubulars within the weilbore, means for 
fluidiciy coupling the primary solid tiA>ulars with the casing, means for fluidicly coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 

10 produdng subterranean zone from at least one other subtenanean zone within the 
weilbore, and means for fiuididy coupling at least one of the perforated tubulars with 
the produdng subterranean.zone. In an exemplary embodiment, the system further 
includes means for controHably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a weilbore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion oone defining a second passage fhiididy coupled to the first passage 
coupled to an &nd of the tubular suppcxt niemter and comprising a tepered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular linen 
wherein the tubular liner indudes one or nrxxe expandable tubular members that each 
include a tubular body corhprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intenmedlate portion, and a 

25 sealing member coupled to. the exterior surface of the intennediate portion, and one or 
more stotted tubular memters coupled to the expandable tubular memters, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions are greater than the wall 

30 thidcness of ttie intermediate portion. In an exemplary embodiment, each expandable 
tubutor memt)er further Indudes a first tubular trsnsittonary member coupled between 
the first expanded end portion and the Intermediate portion, and a second tubular 
transltionary member coupled between the second expanded end portion and the 
intenmedlate portion, wherein the angles of indination of the first and second tutxilar 
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transitionary members relative to the intemiediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment the outside diameter of the intermediate 
portiori ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 

5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary emt>odiment, the 
ratio of the inside dianrteters of the first and. second expanded end portions to the 
interior diameter of the intemiediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thiclcnesses ti, I2, and tiKr 

10 of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubular members, the inside 
diameters Dt, D2 and Dint of the first expanded end portion, the second expanded end 
portion, and the Intemiediate portion, respectiveiy, of the expandable tubular members, 
and the Inside diameter TK^obon of the wellbpre casing that the expandabte tubular 

15 member will be inserted into, and the outside diameter Dcm of the expansion cone that 
wiH be used to radially expand the expandable tubular mminber within the wellbore is 
given by the following expression: 

wherein ti ^ tzl and wherein Di - D2. In an exemplary embodiment, the tepered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections, 
in an exemplary embodiment, the angle of attadc of the adjacent discrete tepered 
sections increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubdar expansion cone. In an exemplary embodiment, the 
tepered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemptery embodiment, the angle cS attadc of the outer surface of the paraboloid body 
increases in a continuous manner from one end erf the perabdidd body to the opposite 
end of the paraboloid body. Iri an e^^plary embodiment, 0ie tubular liner comprises 
a plurality of expandable tubuter members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A nnethod of Isolating subtenranean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner wittiin ti>e wellbore* and radially 
expanding one or more discrete portions of the tubular Gner into engagement with the 
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wdlbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the reinaining ones of the discrete portions of the tubular liner. 
In an exemplary ernbodiment. the tubular Hner comprises a plurality of tubular 
members; and wheiein one or more of the tubular members are radially expanded Into 
engagement with the welRxire and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that Is radially expanded into engagement vwth the weHbore and a 
portion Owt is not radially expanded Into engagement with the wellbore. In an 
exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that MCh indudfc a tubular body comprising an intemiediate portion and first 
and second expanded end portions coupled to oppodng ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intemiediate 
portton, and one or moce slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interteaved among the 
expandable tubular members. 

A system for Rotating subterranean zones traversed by a wellbore has also been 
dMcribed that includes means for positioning a tubular liner within the welHxNe. and 
means for radially expanding one or more discrete poilions of the tubular liner into 
engagement with the weHbore. In an exemplary embbdinnent, a plurallty of discrete 
portions of the tubular liner are radially expanded Into engagenrient with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular Hner is 
racfiaily expanded by injecting a fluidic material into the tubular Nnen and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
> exemplary embodinnent, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radterily expanded into engagement 
vMh the welibore and one or more oT the tubular members are not radially expanded 
5 into engagement with the welibore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the welibore include a portion that is 
radially expanded into engagement with the welibore md a portion that is not radially 
expanded into engagement with the welibore. 

10 An apparatus for isolating subterranean rones has also been described that includes a 
subtenanean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one ormore discrete portions of the tubular liner Into engagement with the 
borehole, in an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole, in an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner Is radially 
expanded by injecting a fluidic material into the tubular liner, and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the ottier discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radiatty expanded into engagement with the 
borehole. In an exemplary errdiodiment, the tubular mennbers that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment, prior to 
the radial eiqMnsion the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprisinjs an intermediate portion and first 
and second expanded end portions coupled to opposing eiKJs of the Intenmediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular nf^mt>8rs coupled to the expandable tubular 
members, wlierein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of tt^ expandable tubular members. In an 
exemplary embodiment the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interteaved among the 
expandable tubular members. 

An apparati^ has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member Including one or more 

10 external seats, one or mora perfcmted tubular members coupled to the solid tubular 
members, one or more flow control valves operabiy coupled to the perforated tubular 
members for controlling, the flow of fluldic materials through the perforated tubular 
members, one or more temperature sensors operabiy coupled to one or more of the 
perforated tubular members for morirtor^ the operating temperature within the 

IS perforated tubutar members, one or more pressure sensors operabiy coupled to one or 
. more of the perforated tiriniiar members for monitoring the operating pressure within 
the perforated tubular members, arid one or more flow sensors operabiy coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zorial isolation assembly, 

20 and a controller operabiy coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the soKd tubular members and the perforated tubular members are formed by a 
radial expansion process perfomned within the wellbore. ^ . 

25 

A method of isolating a first subterranean zona from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellborn, the solid tubulars traversing the first subtenanean zone, positioning 
one or rmre perforated tubulars within the wellbore, the perforated tubulars traversing 
30 me second subterranean zorie, radially expanding at least one of the primary solid 
tubidars and perforated tubulars within the wellbore, fluldidy cqupling the perforated 
tubiiriars and the solid titulars, preventing the passage of fluids from the first 
subterranean »ne to the second subterranean »ne wittiin the wellbore extemal to the 
solid tubulars and perfbrated tubulars, nionitorfng the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubulars. and oontrotling 
tlie flow of fluldic materials through the perforated tubulars as a function of the 
monitored opersrting temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbbre including a casing, has also bem described that includes 
positioning one or more solid tubulars within the weilbore, positioning one or nnore 
perforated tubUars within the weHbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the weilbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at teast one other subterranean zone 
within the weilbore, flutdidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 fltfw rates within one or more of the perforated tubulars, and cdntr6lling the flow of 
fluldic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for Isolating a first subterranean zone from a second subtenranean zone in a 
20 weHbors has also been described that Indudes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subtenranean zone, 
nneans for positioning one or more perforated tubulars within the weilbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
25 means for fluididy coupling the perforated tubulars and the solid tidbulars, means for 
preventing the passage of fluids from the first subterranean zor^e to the second 
subterranean zone within ttie weilbore external to the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and nneans for. controlling the flow of 
30 fluldic materials through the perforated tubuters as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zorte In a weilbore, at 
teast a portion of the weilbore Induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars v^in the weiibore. the perforated tubidars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore; means for fiuidldy 

5 coupling the solid tubulars with the casing, means for fiuidldy coupling the perforated 
tubulars with the solid tubulars, means for fluidtdy isolating the producing subterranean 
rone from at least one other subterranean nne within the wellbore, nrteans for fluididy 
ooupHng at least one of the perforated tijbuiars with the producing subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 • or more of the perforated tubulars, and means for controlling the flow of fiuidic 
nf>alerial8 through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
15 including: one or more solid tubular members, each scM tubular member including one 
; or mors external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more solid tid>ular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zcMiai isolation assembly. At \easX one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are fomied by a 
radial expansion process performed within the wellbore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or wore solid tubulars 
within the welR)ore, the solid tubulars traversing the* first subtenranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within ttie wellbore, 
fluididy coupling the perforated tubulars and the pdmary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the wellbore external to the primary solid tubulars and perforated tMbulars, 
positioning one or moiB solid tubular liners within the Interior of one or nxxe of the 
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perforated tububrs, and radially expanding ar>d plastically deforming the solid tubular 
liners within the Interior of one or nnore of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 



5 A method of extracting materials frorh a produdng subten^nean zone in a weHbors, at 
least a portion (rf the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the WQllbore. penning one or more 
perforated tubulars each including one or more radial passages withlri the wellbore. the 
perforated tubulars traversing the producing suMenrariean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weHbore. fluidiciy 
coupling the solid tubulars with the casing, fluidiciy ooupBng the perforated tubulars 
with the solid tubulans, fluidiciy isolating the producing subterranean zone from at least 
one other subt^nean zone within the wellbore, fluidiciy coupling at least one of the 
perforated tubuiars with the producing subtenraneah zone, positioning one or more 

15 soHd tubular liners within the interior of one or more of the perforated tt^ulars. and 
radially expanding and plastically deforming the solid tubular liners within the interior of 
one or wotb of the perforated tubulars to fluidiciy seal at least some of the radial 
passages of the perforated tubuiars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
nteans for positionirig one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means fpr radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidiciy coupling the perforated 
tubulars and the solid tubulars. means for preventirig the passage of fluids from the first 
subterranean zcme to the second sutyterranean zone within the wellbore external to the 
primary solid tubulare and perforated tubulars, means for positionirig one or more solid 

30 tubular liners within the Interior of one or more of ttie perforated tubuiars, and means 
for radially expanding and plastically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at le^t some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
from a producing sutrterranean zone in a welilxNe, at least a portion of the weUbore 
including a casirtg. has also been described that includes means for positioning one or 
mora solid tubuiars within the wellbore, mearis for positioning one or more perforated 

5 tubuiars each including one or more radial passages within the welbore, the perforated 
tubuiars traversing the producing subtenranean zone, means for radially e)q)anding at 
least one of the solid tubuiars and the pwforated tubuiars vMthin the wsllbore. means 
for flukfldy coupling Vne solid tubuiars with the casing, means for fluididy coupling ttw 
perforated tubuiars with the soM tubuiars, means tor fluidicly isolating the producing 

10 subtenanean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubuiars with the producing 
subtenanean zone, means for podtiorring one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars. and means for radially expanding and 
plastically deforming the solid tubular liners wHhih the iriterfor of one or more of the 

15 perforated tubuiars to fluidicly seal at least some of the radial passages of the 
perfbrated tubuiars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
20 or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of Vne perforated tubular rnembers, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that includes positioning one or more eoHd tubulara 
wttMh the wellbore, the solid tubuiars traversing the first subterranean zone, positioning 
one or inore perforatad tubuiars each including one or rriore radial passages within the 
30 wellbore. the perforated tubuiars traversing the second subterranean zone, radially 
expanding at least one of the solid tubuiars and perfbrated tubuiars within the wellbore. 
fluidicly coupling the pertbraled tubuiars and the piimaiy solid tubuiars. preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the primary solid tiAHilare and perfbrated tobulare. 
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sealing off an annular regioh within at least one of the perforated tubulars. and injecting 
a hardenable fiuidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passaiges of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore including a casing, has also been described that includes 
positioning one or more solid tubulars within the welibore. positioning one or more 
perforated tubulars each including one or more radial passages within the welibore, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the welibore, fluidtdy 
ooupBng the solid tubulars with the casing, fluididy coupling the perforated tubulars 
wHh the solid tubulars, fluididy isolating the produdng subtenranean zone from at least 
one other subtenBnean zone within the welibore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular regiori 

IS within at least one of the perforated tubulars, and injecting a hardenable fiuidic sealing 
material into the sealed anriular regions of the perforated tubulars to seal off at least 
some of the radial passagcfs of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 welibore has also been described that indudes means for positioning one or more solid 
tubulars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or rnore perforated tubulars each induding one or more 
radial passages within the welibore, the perforated tubulars traversing the second 
sut>terranean zone, means for radially expanding at least one of the sdid tubulars and 
25 perforated tubulars within the welibore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the welibore extenrval to the 
primary solid tubiilars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubuters, and means for injecting a haRtenable 
30 fiuidic sealing material into the seated annular regions of the perforated tubulars to seal, 
off at least some of the radtei passages of the perforated tubulars. 

A system for extriacting materials from a produdng subterranean zone in a welibore, at 
least a portion of the welibore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforate tubulars each including one or more radial 
passages within tile wellbore, the perforated tubulars trav^ing the producing 
subterranean zone« means for radiaHy expanding at least one of the solid tubulars and 

5 ttie perforated tubulars within the wellbore, maans for fluididy coupling the solid 
tubulars with the casing, means for fluidicly coupling tt^e perforated tubulars with the 
solid tubulars, means for fluidic^ isolating the producing subtenanean zone from at 
least one other subtenanean zone within the wellbore, means for fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 

10* sealing off an annular region within at least me of the perforated tubulars, and means 
for injecting a hardenable fluldic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforafM 
tutMJiars. 

15 An apparatus has also been described that ir^udes a zonal isolation assembly 
positioned vintHin a wellbore that traverses a subterranean formation including: one or 
more solid tubular members* each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one <rf the solid tubular 

20 members and the perforated tubular members are fomied by a radial expansion 
process performed within the wellbore. and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into Intlnr^te contact with the subterranean fonraition compress the 

25 subterranean formation. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described ttiat Includes positioning one or more solid tubulars 
^^In the wellbore, the solid tubulars traversing th6 first sutytenranean zone, positioning 
30 one or more perforated tubularis wRhin Vtte wellbore eac^ including one or more radial . 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wallbore, radially expanding at least one of the perforated tubulars Irito intimate.contact 
with ttie second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subtenranean zone to 
the second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars* In an exeniplary embodiment, the perforated tubulars that are 
radially expanded into intimate oontact with the wcond subterranean zone conipress 
5 the second subterranean zone. In an exemplary embcxliment* the method further 
includes vibrating the second subterranean zone to Increase the rate of recovery of 
hydrocarbons from the second subtenranean zone. In an exemplary embodiment the 
method furUier Includes vibrating the second subtenanean zone to dean the^radial 
passages of the perforated tubulars that are radially expanded Into intinnate contact 
10 with the second subterranean zone. In an exemplary embodiment, the method furtiier 
includes applying an impuish/e load to the perforated tubulars that are radially 
expanded into intimate oontect witti the second subtenranean zone to increase the rate 
^ of recovery of hydrocarbons from the second subtenranean zone. 

IS A method of extracting materials fipom a prxxlucing subterranean zone in a wellbore. at 
least a portion df the weHbore including a casing, has also been described that includes 
positioning one or nrxxe solid tobular$ within the wellbore, positioning ond or more 
perforated tubulars virithln the wellbore each including ane w more radial passages, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the peifbrated tubulars into intimate contact with the 
producing subtenanean zone, fluUidy coupling the solid tubulars with the casing, 
fluldidy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subterranean zone from at least one other subtenranean zone within the 

25 wellbore, and fluididy coupling at least one of the perforated tid)ulars with the 
producing subtenanean zone. In an exenrylary embodiment, ^e perforated tubulars 
that are radially expanded into intimate contect with the produdng subtenanean zone 
compress the produdng si^torraneah zone. In an exertiptary embodiment, the method 
further includes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocartx>ns from the produdng subtenanean zone. In an exemplary 
embodiinent the method further Indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tidxjlars that are radially expanded into 
intimate contact with the produdng subterranean zone. In an exemptery emtxxitn^nt, 
the method further indudes applying an impulsive load to the perforated tubulars fiiat 
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are radially expanded into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocart>ons from the produdng subterranean zorm. 

A system for isolating a first subterranean mne Itom a second suMenranean zone In a 

5 vveflbdre has also been described that includes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning orw or more perforated tubuiars within the weilbore each 
including one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 

0 perforated tubuiars within the weHbore, means for radially expanding at least one of the 
perforated tubuiars Into Intimate contact with the second subterranean zone» means for 
fiuidldy coupling the perforated tubuiars ^nd the solid tubuiars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
siA>terranean zone within the weilbore external to the solid tubuiars and perforated 

15 tubiriars. In an exemplary embodiment, the nneans for radially expanding at least one 
of the perforated tubuiars into intimate contact with the second subterranean ^e 
comprises mear^ for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibratirvg the secorKl subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtennanean 

20 zone. In an exemplary embodiment, the system further indudes means for vibrating 
the second subtenenean zone to dean the radial passages of the perforated tubuiars 
that are radially expanded Into intimate contact with the second subten^nean zone. In 
an exemplary embodiment, the system further indudes means for applying an 
impulsive load to the perforated tubuiars that are radially expanded into intimate 

25 contad with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subtennanean zone. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the wePbore induding a casing, has also been described that indudes 
30 means for positioning one or rnore soOd tubuiars within the weilbore. means for 
positioning, one or more perforated tubuiars within the weilbore each induding one or 
mom radial openings, the perforated tubuiars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubuiars and the perforated 
tubuiars within the wellt)ore. means fbr radially expanding at least one of the perforated 



63 



tubulars into intimate contact with the producing subterranean zone, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the produdng subterranean 
zone froni at leaftt orie other subterranean zone within the wellbdre. and means for 

5 fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embodinnent. the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises nneans for compressing the produdng subterranean 
zone. In an exemplary embodinnent* the system further indudes means for vibrating 

ia . the piodudng subterranean zone to increase the rate of recovery of hydrocarbons f^ 
the producbig subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tulnilars that are radially exparKled into intimate contad 
with the pnDducing subterranean zorie. In an exemplary embodiment, the system 

15 further indudes means for applying an impulsive load to the perforated tubulars that 
are radally expanded into intiniate contect with the produdng subtenranean zone to 
increase the rate of recovery of hydrocart)ons from the produdng subterranean zone. 

An apparatus has also been . described that indudes a zonal isolation assembly 
20 positioned within a wellbdre that traverses a subterranean formation and indudes a 
perforated welltK)re casing, including: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
2S tubidar members are fomned by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubuter members are radially expanded into 
; intimate contad with the perforated wellbore rasing. * In an exemptary embodiment, the 
perforated tubular mcvnbers that are radially e^^anded into intimate contact with the 
perforated casing compress the subtenranean fomiation. 

30 

A method of isolating a first subtenanean zone from a second sutiterranean zone in a 
welbbre that indudes a perforated casing that traverses the second subtenranean 
zone, has also been described that indudes positioning one or more solid tubuters 
within the weHbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contect 

5 with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids frorii thb first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary enribodiment the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing compress the second 

10 subtenanean zone. In an exemplary embodiment, the method further Includes 
vibrating the second subterranean rone to increase tfie rate of recovery of 
hydrocart)ons from the second subterranean zone. In an exemplary embodirnent, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into bitimate contact 

15 with the perforated casing. In an exemplary embodiment; the method further indiides 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. 

20 A method of extracting materials fn^m a produdng subtenanean zone in a wellbore. at 
least a portion of the wellbore induding a casing and a perforated casing that traverses 
Oie producing subteranean zone, has also been descrit)ed tttat indudes positioning 
one or more solid tubulars within the wellbore. positioning one or more perforated 
tubulars within the. wellbore each induding one or more radial passages, the perforated 

25 tubulars traversing the produdng subtenanean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the welibore, radially expanding at 
least one of ttie perforafedd tubulars into Intimate contact with the perforated casing, 
fluididy coupling the solid tubulars with the casing, fluididy coupling the perfbrated 
tubulars the solid tubulars, fluidlcly isolating the produdng subterranean zone from 

30 at least one other subterranean zone vMHn the wellbore, and ftifldidy coupling at least 
one of the perforated tubulars with the produdnjoi subterranean zone. In an exemplary 
embodiment, the perfbrated tubulars thisit are radially expanded into intimate contect 
wKh the perforated casing compress the prbdudng subterranean zone. 4n an 
exemplary embodiment, the rnethod further indudes vibrating the produdng 
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subterranean zone to increase the rate of reooveiy of hydrocart>ons fronn the producing 
8Ul)tenanean zone. In an exemplary embodinnent, the method further includes 
vibrating the producing subtenranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing* In an exemplary embodiment, the method further includes applying an 
Impubive load to the perforated tubulars that are radially expanded Into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zone from a second subterranean nne in a 
weilbore that includes a perforated casing that traverses the second subterranean 
zone, has also, been described that includes means for positioning one or rrme solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one of more perforated tubulars within the weilbore each 

15 including one or more radial passages; the perforated tubulars traversing the second 
subterranean zone, nneans for radially expanding at least one of ttte solid tubulars and 
perforated tubulars within the weilbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluicte from the first subterranean zone to the second subterranean zone 
within the weilbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means fcx* radially expanding at least one of the perforated 
. tubulars into intimate contact with the perforated casing comprises means for 
compresslrig the second subteranean zone. In an exemplary embodiment, the system 

25 fiffther indudes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocartxxis from the second subterranean zone, in an exemplary 
embodiment, the system further fandudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into htlmate omtact with the perforated casing. In an exemptery embodiment the 

30 system further indudes means for applying an iir^HJlslve load to the perforated tubulars 
that are radially expanded Into Intinfiate contact with the perforated casing to increase 
the rate of recovery of hydrocarbons from tlie second subterranean zame. 
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A system for extracting materials from a producing subterranean zone in a weilt>ore. at 
least a portion of the welit)ore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more scrild tubulars within the welibore, means for positioning one or 

5 more perforated tubulars vrithin the wellbore each Including one or more radial 
openings* the perforated tubulars traversing the producing subterranean zone, mearis 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the peribrated tubulars 
into intimate contact with tlie perforated casing, means for fluididy coupling the sofid 

10 tubulars with the casing, rrieans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subtenranean zone from at 
least one other subtenranean zone wittiin the welibore, and meens for fluididy coupling 
at least one of the perftrated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of flie perforated 

15 tubulars into intimate oontad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further indudes nrieans for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocari>ons from the produdng subterranean zone. In an 
exemplary embodiment, ttie system further indudes means for vibrating the producing 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate conted with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate conted with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also been described that indudes a ^sonat isolation assembly 
induding: one or more sdid tubular memt)ers, each solid tubular member induding one, 
or more external seals, one or more peribrated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubuter members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubuter members are fomfied by a radtal expansion process perfonned within the 
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wellbore. and the perforated tubular liners are fonmed by a radial expansion process 
perfomned wtthin the wellbore. 

A method of isdating a first subtenanean zone from a second subtenanean zone in a 
5 wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the sdld tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
weHbore. the perforated tubulars traversing the second si^terranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore* 
10 > fluidiciy coupling the perforated tubulars and the primary solid tubulars, prsventing the 
passage of fluids from the first sutfterranean zone to the second subterranean zone 
within the wellbore extental to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and Fadlaily expanding and piasUcaliy defonning the perforated 
15 tubular liners within the interior of one or mors of the perforated tubulars. 

A method of extracting materials from a producing subten^anean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that indudes 
positioning one or more solid tubulars within the wellbore. positiohing one or more 

20 perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tutnilars traversing the producing subtenranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidiciy 
coupling the solid tubulars with the casing, fluMidy coiqi>ling the perforated tubulars 
with the solid tubulars. fluidiciy iscdating the produdhg subtenranean zone from at least 

25 one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
and radially expanding and plastically deforming the perforated tubular llhers within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
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radial passages within the wellbore. the perforated tubi^rs traversing the second 
subterranean zone, means for radially e}q>anding at least one of the solid tubulars and 
perforated tubulars wHhln the wellbore, means for fluldlcly coupling the perforated 
tubulars and the solid tubul«s, means for preventing the passage of fluids from the first 
5 subterranean zone tp the second subtenanean zxine within the wellbore exterrial to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
and means for radially expanding and plastlcany defcxming the perforated tubular Hners 
within the irtierior of one or more of the perforated tubulars. 

10 

A system for exbading materials from a producing subterranean zone in a wellbore, at 
least a portion of the welibore including a casing, has also been described that includes 
means for positoning one or mom solid tidiuiars within the wellbore, means for 
positioning one or . mors perforated tubutere each including one or more radial 

15 passages wiihin the wellbore, the perforated tUtKJiare traversing the produdrig 
subterranean zone, nteaiis for radially expanding at least one of the sdid tubulars and 
the perforated tububrs within the weHbore, means for fliddidy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isdating the produdng subterranean zone from at 

20 teast one other subterranean zone v^in the wellbore, means for fluididy coupling 
. at least one of the perforated tubulars with the produdng subtenranean zone, means for 
positioning one or more perforated tubular Hnere within the intertor of one or more of 
the perforated tubulars, and means for radially expanding and plastically defonning the 
perforated tubular linere within the interior of one or more of the perforated tubulare. 

25 

An apparatus has also been desqibed that indudes a zonal teoiation assembly 
indiKling: one or more solid tubular merr4>ers. each solid tubular ntember induding one 
or more external seals, two or mom perforated tulHiiar membere each induding radial 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 oontroflably fliMidy coupling the perforated tubular membere, and a shoe oouptod to 
the zonal isotatton assembly. At least one of the solid tubular membere and the 
perforated tubular members arefonmd by a radial expansion process perfonmed within 
thewent)ore. . . 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellrare, the solid tubulars 
traversing the first subterranean zono, positioning two or more perforated tubuldre each 
5 including one cm- more radial passages within the wellbore. the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of ' the solid 
tubulars and perforated tubulars witMn the wellbore. fhjidiciy coupling the perforated 
tubulare and the primary sold tubulars. preventing the passage of fluids from the first 
subtennanean zone to the second sut^nanean zone within the wellbore mtemal to the 
10 primary soHd tubulare and perforated tubulare, and preventing fluids from passing from 
one of the producing a>nes that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extractirjg materials from a wellbore having a pluralify of producing 
15 subterranean zones, at least a portion of the wellbore inchidhg a casing, has also be&\ 
described that includes positioning one or more solid tubulare within the wellbore. 
positioning two or more perforated tubulare each including on«i or more radial passages 
within the wellbore, the perforated tubulare travereing the producing subterranean 
zones, radially expanding at least one of the solid tubulare and the perforated tubulare 
20 within the wellbore, fluidicly coupling the solid tubulare with the casing, fluididy coupling 
the perforated tubulare with the 'solid tubulare, fluididy isolating the produdng 
subtenranean zone from at least one other subterranean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a firet subterranean zone from a second subterranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
indudes nraans for i)ositioning one or more solid tubulare within the wellbore, the sdid 
30 tubulare travereing the first subterrahean zone, means (or positioning one or more 
perforated tubulare each Induding one or more radial passages within the vrallbore, the 
perforated tubulare travereing the second subterrsmean zone, means for radially 
expanding at least one of the solid tubulare and perforated tubulare within the wellbore, 
mear» for fluidicly coupling the perforated tubulare and the sdid tubulare. means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular iiners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. ' 

A system for extracting materials from a plurality of producing subterranean zones in a 
weilbore, at least a portion of the weilbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the weilbore, 
means for positioning one or mors perforated tubulars each Including one or more 
radial passages within the weilbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, means for fluididy coupling the solid 

15 tubulars with the casing, means for ffuidldy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the producing subterranean zone from at 
least one other subterranean zone within the weilbore. means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterrar^n zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars. aid means for preventing fluids from passing from one of the 
produdng zones that has not been defpleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothennal energy from a subterranean formation 
25 containing a source of geothennal energy has also been described that indudes a 
zonal isdation assembly positioned within the subterranean formation Indudlng: one or 
more solid tubular members, each soRd tubular member indudlng one or more external 
seals, one or more perforated tubular merhbers each indudlng radial passages coupled 
to the solid tubular members, and one or more perforated tubular iiners each indudlng 
30 one or more radial passages coupled to the Interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are fonned 
by a radial expansion process perfonned within the weilbore. 



A method of isolating a first subterranean zone from a second subterranean zone 
Including a source of geothermal energy in a wellbore has also been described that 
includes positioning one or more soKd tubulars wrfthin the welltiore, the solid tubulars 
traversing the ftrst subterranean zone, positioning one or more perforated tubulars 
5 each including one oir more radial passages within the wellbore, the perforated tubulars 
traversing the second sidMerranean zone, radially expanding at least one of the solid 
tubujars and perforated tubulars within the weHbore, fluldidy coupling the perforated 
tubulars and the primary solid tubulars.. preventing the passage of fluids liwn the first 
subterranean sme to the second subterranean zone within the wellbore external to the 
10 . primary solid tubulars and perforated tubulars, positioning one or more perforated 
bibular liners within the interior of one ormore of the perforated tubulars. and radially 
expanding and plastically defbnning the perforated tubular liners within the Interior of 
one or more of ttie perforated tubulars. 

15 A method of extracting geothermal energy ftom a subterranean geothermal zone In a 
wellbore. at least a portion of the wellbore Including encasing, has also been described 
that includes positioning one or more solid tubulare vidthln the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages wHWn the 
wellbore, the perforated tubulars traversing the subterranean geothennal zone, radially 

20 expanding at least one of the solid tubutere and the perforated tubulare within the 
wellbore, fluldidy coupling the solid tubulars wHh the casing, fluldlciy coupling the 
perforated tubulare with the solid tubulars. fluldidy . Isolating the subterranean 
geothennal zone from at least one ottier subtenanean sHie within the wellbore, and 
fluldidy coupling at least one of the perforated tubulare virtth the subterranean 

25 geothennal zone. 

A system for isolating a first subtenranean zone from a second geothermal 
subterranean zone In a wellbore has also been described that Indudes means for 
positior^ one or more solid tubulars within the wellbore, the solid tubulare travereing 
30 the first subterranean zone, means for positionlng| one or more perforated tubulare 
each Induding one or more radial passages within the wellbore. the perforated tubulare 
travereing the second geothermal subtennanean zone, means for radially expanding at 
teast one of the solid tubulars and perforated tubulare within the vrellbore. means for 
fluldidy coupling the perforated tubulare and the soHd tubulare. and means for 
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preventing, the passage of fluids from the first subterranean zone to the second 
geothermal subterranean 20m wtthh the weilbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothential energy from a subterranean geothemial zone in a 
weilbore. at least a portion of the weilbore including a ca»ng, has also been described 
that includes means; for posHioning one or more solid tubulars within the weUbore. 
means for positioning one or nrvdre perforated tubulars each including one or nnore 
radial passages within the weilbore, the perforated tubulars traversing the subterranean 

10 geothermal zone; means for radially expanding at least one of the solid tubulars and 
the perforated tubiriars within the weilbore, rheans for fluididy coupling the solid 
tubulars with the casing, meane for fluidicly coupling the perforated tubulars with the 
soBd tubulars, means for fluidicly isolating the subterranean geothenmal zone from at 
least one other sufcrterranean zorie.within the weilbore, and means for fluidicly coupling 

1 5 at least one of the perforated tubulars with the subterranean geothermal zotye. 

An apparatus has also been described that includes a zonal isolation assemliiy 
including: one or more solid tubular members, each solid tubuter member including one 
or more external seats, one or mors perforated tubular members each including one or 

20 n(K>rd radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fonned by a radial expansion process performed within the 
weitbore. and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members withh the 

25 weilbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that includes positioning one or more solid tubulans 
within the weilbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the weilbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulairs and peribrated tubulars within the 
weilbore, fluidicly coupling the perfomted tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second sutiterranean zone 
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wNhin the wellbore external to the solid tubulafs and perforated tubulars, and cleaning 
materials from the radial passages of at least bne of the perforated tubulars by further 
radial expansion of the perforated tubulahs within the wellbore. 

5 A method of extracting materials from a producing subtenranean zone in a wellbore. at 
least a portion of the weUbore including a casing, has also t>een described that Includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubuiare within the wellbore each including one or more radial passages, the 
perfbreted tubuiare traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubuiare and the perfbreted tubuiare within the wellbore, fluididy 
coupling the solid tubuiare with the casing, fluididy coupling the perforated tubuiare 
with the solid tubuiare, fluididy isolating the predudng subtenranean zone from at least 
one other subteiTanean 2one within the wellbore. fluididy coupling dt least one of the 
perforated tubulai^ with the producing subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubuiare. 
and cleaning materials from the radial passages of at least one of the perforated 
tubuiare by further radial expansion of the perforated tubuiare within the wellbore. 

A system for isolating a firet subterranean zone from a second subtenanean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
hjbidars within the wellbore. the solid tubulars travereing the firet subtenanean zone, 
means for positioning one or more perforated tubuiare within the wellbore each 
induding one or more radial passages, the perforated tubuiare travfersing the second 
subtenanean zone, means for radially expanding at least one of the solid tubuiare and 
a perforated tubuiare within the weltbora, means for fluididy coupling the perforated 
tubuiare and the solid tubuiare. means for preventing the passage of fluids from the firet 
subtenanean ;;one to the second subterranean zone within the wellbore external to the . 
sdid t(ttHjlare and perforated tubuiare, and means for cleaning materials from the radial 
passages of at least one of the perforated tubuiare by ftirther radial expansion of the 
30 perforated tubuiare within the wellbore. 

A system foir extracting materials from a producing subtenanean zone In a welibore. at 
least a portion of the wenbora induding a casing, has also been described that indudes 
means for positioning one or more solid tubuiare within the. wellbore. means for 
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positioning one or more perforated tubulare wthin the welltjore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for fluldidy coupling the solid tubulars with the 
5 casing, means for fluidicly coupling the perforated tubulars with the solid tubulare, 
means for fluldidy Isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluWIdy coupling at least one of the 
peifbiatad tubulars with the producing subtenraneart zone, and means for cleaning 
materials firom the radial passages of ait least one of the perforated tubulars by further 
10 radial expansion of the perforated tubulars wHhlh the wellbore. 

ANhoi^h illustrative embodimetnts of the invention have been dxivyn and described, a 
wide range of inbdification. changes and substitiition is contemplirted In the foregdng 
disclosure. In some faistances. some features of the present Invention may be 
15 employed without a ixvrespondind use of the other features. Accordingly. It is 
appropriate that the appended claims be construed broadly and In a manner cdnsistent 
wHh the scope of the invention. 
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CLAIMS 

1. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
5 subterrariean fbmnatibn, comprising: 

one or more soiid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

10 • a shoe coupled to ttie zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonrned by a radiat expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact ^th the subtenranean formation. 

15 

2. The apparatus of daim 1, wherein the perfprated tubular mertrt)ers that are 
radially expanded into intimate contact with the subterranean formation compress the 
subterranean fomnatibn. 

20 3. A method of isolating a first subterranean zone from a second subtenranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the fbst subtenranean zone; 

positioning one or more perforated tubulars within the wellbore each including 
25 one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the prirriary solid tubulars and perforated 
tubulars within the wellbore: 

radially e)9>dnding at least one of the perforated tubulars into intimate contact 
30 with the second subterranean zone; 

fluididy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subtenranean zone ^thin ttie wellbore external to the solid tubulars and perforated 
tubulars. 
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4. The method of daim 3, wherein the perforated tubulars that are radially 
e3q>anded into intimate contact with the second subterranean zone congress the 
second sut>terranean zone. 

5 

5. The niethod of daim 3, further comprteing vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons firom the second subterranean 
zone. 

10 6. The method of dahm 3, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perfDrated tubulars that are radially expanded 
Into intimate oontad with the second subterranean zone. 

7. The nnethod of daim 3, further comprising applying an impulsive load to the 
15 perforated tubulars that are radially expanded into intimate contad with the second 

subterranean zone to increase the rate of recovery of hydn)carbons from the second 
subterranean zone. 

8. A method of extracting materials from a produdng subterranean zone in a 
20 wellbore, at least a portion of the weilbore induding a casing, comprising; 

positionir>g one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversirig the produdng 
subterranean zone; 

25 radially expanding at least one of the sdid tubulars and the perforated tubulars 

within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contect 
with the produdng subten^nean zone; 

fluididy coupling the solid tubulars with the casing; 
30 fluididy coupling the perforated tubulars with ttie sdid tubulars; 

fluididy iscrtating the produdng sut)terranean zone from, at teast one other 
subterranean zone wittiln the wellbore; dnd 

fluididy couplirtg at least one of the perforsted tubulars with the produdng 
siibtenranean zone. 
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9. The method erf claim 8, vitwnm the perforated tubulars that are radially 
expanded irtto intimate omtact with the producing subterranean zone compress the 
producing subterranean zone. 

5 

10. The method of daim 8, further comprising vibrating ttw producing subterranean 
zone to increase the rate <rf recovery of hydrocarbons fifom the product 

zone. 

10 11. The method of claim 8. further comprising vibrating the producing subterranean 
zone to dean the radial passage of the perforated tubulars that are radially expanded 
into bitimate coritact with the produdng subtenanean zone. 

12. The method of daim 8, further comprising applying sm Irnpuisive load to Vt» 
15 perforated tubulare that are radially expanded into intimate contad with the produdng 

subterranean zone to increase the rate d recovery of hydrocarbons from the produdng 
subterranean zone. 

13. A system for isolating a first subtenanean zone from a second subtenanean 
20 zone in a wellbore. comprising: 

means for positioning one or more sdid tubulars within the wellbore. the sdid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubuiads traversing the second 
25 subtenanean zone; 

means for radial^ expanding at (east one of ttie sdid tubulars and perforated 
tubulars within the wellbore: 

means for radially expandhg at least one of the perforated tubulars into intimate 
contad with the second isubterraneah zone: 
30 means for fluididy coupling the perfbrated tubulars and the sdid tubulars; and 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the wdltx)re external to the sdid tubulars and 
perforated tubutere. 
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14. The system of daim 13, wherein the means for radially expanding at least one 
of the perforated tubuteirs Into intimate contact with the second sut)terTanean zone 
comprises means for compressing the second subtenanean zone. 

5 15. The system of daim 13. further Qoniprising means for vibrating the second 
subterranean zone to increase the rata of recovery of hydrocarbons from the seoond 
subterrmean zone. 

16. The system of daim 13, further comprising means for vibrating the seoond 
10 subtenanean 2one to dean the radial passages of the perforated tubulare that' are 

radially expanded into intimate contact with the second subterranean zone. 

17. The system of daim 13, further comprising means for applying an impulslva 
load to the perforated tubulars that are radially expanded into intimate contact with the 

15 second subtsrnanean zone to increato the rate of recovery of hydrocarbor» from 
second subterranean one. 

18. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

20 means for positioning one or more solid tubulare within the wellbore; 

means for positioning one or more perforated tubulars within tiie wellbore each 
induding one or more radial openings, ttw perforated tubulare trevereing the producing 
sutiterranean zone; 

nwans for radially expanding at least one of the solid tubulare and the 
25 perforated tubulars within the welltiore; 

means for radially expanding at least one of the perforated tubulare into intimate 
.contact with the pnxludng subterranean zone; 

means for fluidicly coupling the solid tubi^rs with the casing; 
means forfluWidy coupling the perforated tubulare with the solid tubulars; 
30 means for fluididy isolaling the produdng subterranean zone from at least one 

other subtenanean zone within the wellbore; and 

means for fluididy coupling at teast one of the perforated tubuiara with the 
produdng subterranean zone. 
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19. The system of claim 18, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subtenanean zone 
comprises means for compressing the producing subterranean zone. 

5 20. The system of daim 18, further comprising means for vibrating the pnxtudng 
subterranean zone to increase the rate of recovery of hydrocarbons firom the producing 
subterranean zone. 

21 The system of daim 18, further comprising nneans for vibrating the producing 
10 subtenanean zone to dean the radial passages off the perforated tubulars that are 
radially expanded into intimate contact with the produdng subte[rranean zdne. 

22. The system of daim 18, further comprising means for applying an impulsive 
load to the perforated tubulars that dre radially expanded into intimate contact with the 
15 produdng subtenanean »ne to increase the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 
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1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external sedls; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of lluldic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular members for monitoring the operating tenperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or mors of the 
perforated tubular niembers for monitoring the operating pressure wMn the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors» and the flow sensors for monitoring the temperaturs, 
pressure and flow sensors and controlling the operation of the flow cmtrol valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the weiibore. 

25 2. A method of isolating a firat subterranean zone from a second subtenranean 
zone in a weiibore, comprising: 

positioning one or more solid tut>ulars within the weiibore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the weiibore, the perfbrstod 
30 tubulars travereing the second subterranean zone; 

radially expanding at least one of the primaiy solid tubulars and perforated 
tubulars within the weiibore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 



subterranean zone within Vhe welll)ore external to the soiid tubulars and perforated 
• tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perfbratMl tubulars; aiKl 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

function of the rrwnltored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising: 

10 positioning one or more soiid tubulars within the welibbre; 

positioning one or more perforated tubulars within the wellbore, tiie perforated 
tubulars tiBversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tidxjiars 
within the wellbore; 
15 fluididy coupling the solid tubulars with the casing: 

fluididy coupUng tiw perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subtenranean zone from at least one other 
subtenanean zone wftiiin the weHbore; 

fluididy coupling at least one of the perforated tubulars wittt tiie produdng 
20 subterranean zone; 

monitoring the operating temperatures, pressures, arid flow rates within one or 
nwre of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the mmKored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subtenranean zone from a second subterranean 
• zone in a wellbore. comprising: 

means for positioning one or more solid tubidars wRhih tiie wellbore, the solid 
tubulars traversing the first subtenanean zone; 
30 means for positioning one or more peifbrated tubulars wtthin ttte wellbore, ttie 

perforated tubulars traversing the second subtenranean zone; 

means for radially expanding at least one of the solM tubulars and perforated 
tubulars wittiin the wellbore: 

rneans for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore «(temal to the solid tubulars and 
perforated tubulars; 

means for mortitaing the operalOng temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fkikfic materials ttirough the perforated tubulare 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more sofid tubulars within the wellbore; 

means for po^nlng one or more perforated tubulare within the welHxMe. the 
perforated tubulars travereing the producing subterranean zone; 

means for radlaiiy expanding at least one of the solid tubulare and the 

perforated 
tubulars within the wellbore; 

means for fluidldy coupling the solid tubulars vrith the casing; - 

means for fluididy coupling the perforated tubulars witti the solid tubulare; 

means for fluidldy isolating the produdng subtenanean zone frotn at least one 
other subterranean zone within the wellbore; 

means for fluidldy coupling at least one of the perforated tubulare with the 
producing subterranean zone; 

means for monitoring the operating ten^)eratures. pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluklic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus; comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular membere, each sdid tubular member Induding one or 
more external seeds; . 

one or more perforerted tubular mend)ers each induding radial passages 
ooupted to the solid tubular membere; and 

one or more solid tubular liners cdupted to the Interior surfaces of one or more 
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of the perforated tubular rnemt)ers for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zona! Isolation assembly; 

wherein at least one of the sdid tubular numbers and the p^forated tubular 
5 nrantfMrs are fdnned by a radiai expansion process perfom 

wherein the solid tubular liners are fomied by a radial expansion process 
performed within the.weilbore. 

7. A method of isolating a first subterranean zone from a second subtenanean 
10 zone in a wellbore, obnrqjrising: 

positioning one or nK)re solid tubulars within the weHbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tid>uiars each including one or more radial 
passages within the *welli)ore, the perforated fubuiars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weilbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore extemai to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically defbnning the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

8. A nrtethod of extracting materials from a pnodudng subtenranean zone in a 
wellbore, at least a portion of the weHbore Including a casing, comprising; 

30 positioning one or rnore solid tubulars withffi the wellbore; 

- posttioning one or more perforated tubutare each including one or more radial 
passages within the weiitxire, the perforated hilMJlws traversing the producing 
sutiterrenean zone; 
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radially expanding at least one of the solid tubuiars and the perforated tubulars 
within the welibore; 

fluidldy ooupiing the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
5 fluididy isolating the produdng subterranean zone f^m at least one other 

subterranean zone within the welibore; 

fluididy ooupiing at least one of the perforated tubulars with thef produdng 
subterranean zone; 

positioning on? or more solid tubular liners within the interior of one ormore of 
10- the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 0. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore» cornprising: 

means for posifoning one or more solid tubulars within Ihe welibore, the solid 
tubuiars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars each induding one or 
20 nriore radial passages within the wellborn, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for (^venting the passage of fluids from the first subterranean zone to 

the second subterranean zone within the welibore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning onei or worn solid tubular liners within the interior of one 
or nriore of the pertbrated tubulars; and ^ 
30 means fbr radially expanding and plastically deforming the solid tubular liners 

within the interior of one or nmre of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
• wellborB, at least a portion of the weilbore induding a casing, comprising; 

means for poslttoning one or more solid bjbuiars vdthin the wellt)ore; 

means for positioning one or more perforated tubulars each induding one or 
5 moine radial passages within the weilbore* the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars witNn the wtilbora; 

nmans for fluidicly coupling the solid tubulars with the casing; 
10 means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fiuklicly isolating the produdng subterranean zone from at least one 
other subtennaneah zone within the wellbora; 

means for fluidicly coupling at least one of the perforated tubulars with the 
produdng subterfanean zone; . 
15 means for positioning one or more sdid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
sonrie of the radial , passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Induding one or 
more external seals; 

25 one or more perforated tubular members each induding radial passages 

coupled to the solid tubular rnembers; and 

a seaHng material coupled to at least some of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tubular members: and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subtenanean zone from a second subterraneari 
zone in a weilbore, comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars arid perforated tubulars 
5 wKhintheweltbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weltt>ore external to the primary solid tubulars and 
perforated tubulars; 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

irijecting a hardenable fluMIc sealing material Into 0ie sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method cf extracting materials from a producing subterranean zone In a 
wellbore. at least a portion of the welibore including a casing* comprising; 
positioning one or nx)re solid tubulars wittiin the welibore; 
positioning one or more perforated tubulars eadh including one or more radial 
passages within the welibore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 

fluidicty coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the produdng subterranean zone from at least one other 

subterranean ione within the welibore; 

fluldiciy coupflng at least one of the perforated tubulars with the produdng 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 trifecling a hardenable flufclic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean , 
zone in a weiibore. oomprising: 

means for positioning one or more solid tubulars within the weiibore. the solid 
tubuiars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the weiibore, the perforated tubutars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weRbore; 
10 means forfluldidy coupling the perforated tubulars and the solid tubulars; 

means for preventing Oie passage of fluids frorn the first subterranean zone to 
the second subterranean zone within the weiibore external to the primary solid tubulars 
and perforated tubulars; 

means for seeding off an annular region within at least one of the perforated 
15 tubulars; and 

means for injectlrig a hardenaUe fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producirig subterranean zone in a 
weiibore, at least a portion of the weiibore including a casing, comprising; 
means for positioning one or more solid tubulars within the weiibore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the weiibore, the perforated tubulars traversing the 
25 producing subtenanean zone; 

means for r«Ually expanding at least one of the solid tubulars and the 
perforated tubulars within the weiibore; 

means for fhftliciy coupling the solid tubulars v^ the casing; 
means for fluididy couplirig the perforated tubulars with the solid tubulars; 
30 means lor fluidicly isolating the producing subtenanean zone from at least one 

other subtenanean zone within the weiibore: 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
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means for seating off an annular region within at least one of the perforated 
tubularB; and 

means for injecting a haMenable fluidic sealing material into the sealed annular 
regbns of the perforated tubulars to seal off at least some of the tadM passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: 
10 - one or more sdid tubular niernbeiB^ each solid tubular 
more wtemai seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe ooupted to the zonal isolation assembly: 
IS wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfonned within fhe wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intiniate contect with the subterranean foniiation. 

20 17. The apparatus of claim 16. wherein the perforated tubular members that are 
radiaily expanded into intimate contect with the subterranean formation oomprsss the 
subterranean fomnation. 

18. A method of isolating a first subterranean zone from a second subterranean 
25 zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first 8ut)tBrFanean zorie; 

posHiotting one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the seonid 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated tubuiars and the solid tubulars; and 
preventing the passage of fluids from the first sub^rranean zone to the second 

subterranean zone within the weiibore external to the soRd tubulars and perforated 

tajbulars. 

5 

19, The method of dalm 18, wherein the perforated tubulars that are radially 
expanded into Intirrate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of claim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocartxms from the second subterranean 
zone. V 

21. The method of daim 18, further comprising vibrating the second subterranean 
1 5 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of claim 18. further comprising applying an impulsive load to the 
perflated tubulars that are radially expanded Into intimate contad with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdng subtenanean zone in a 
wellbofe, at least a portion of the weiibore Induding a casing, comprising; 

25 positioning one or more solid tubulars within the weiibore; 

positioning one or more perforated tubulars within the weiibore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
siA>terranean zone; 

radially expanding at leiast one of the solid tubulars and the perforated tubulars 
30 within the weiibore; 

radially expanding at least one of the perfbrated tubulars into intimate contact 
with the produdng subtenranean zone; 

fluididy couplihg the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

90 
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fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellt)ore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into intimate contact with the producing subtenanean zone compress the 
produdng subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to Incresm the rate of recovery of hydrocarbons from the pmdudng 
subtenranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
15 subtenanean zone to dean the t9xM passages of the perforated tubulars that are 

radiaHy expanded into intimate coritad with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an Impulsive load to the 
perforated tubulars that are radially e)qpanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocartx>h5 from the produdng 
subtertar>ean zone, 

28. A system for isolating a first subterranean zone from a second subtenanean 
zone In a wellbore, comprising: 

25 means for positioning one or more solid tubulars within the wellborn, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each, 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore: 

means for radially expeuiding at least one of the perforated tubuters into intimate 
oontad with the second subterranean zone; 

means for fluididy ooupHng the perfbrated tubulars and the solid tubulars; and 
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;i . 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtetfanean zone within the wellbore external to the solid tubulars and 
perfidrated tubulars. 

5 29. The system of dafrn 28. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subtenanean zone. . 

30. The system of daim 26, further comprising means for va)ratlng the second 
10 subterranean zone to increase the; rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. Tlw system of daim 28, further comprising means for vibrating the second 
subtsnanean zone to dean the radial passages of the perforated tubulars that are 

15 radially expanded into intimate contad with the second subtenanean zone. 

32. The system of daim 28, further comprising means ior applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
second subtenranean zone to increase the rata of recovery of hydrocarbons from the 

20 second subterranean zorte. 

33. A system for extracting materials from a producing subterraneah zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

nteans for positioning one or more solid tubulars within the wellbore; 
25 nwans for positlonirig one or more perforated tubulars within the wdlb^ 

induding one or rnctfe radial openings, the perforated tubulars traversing the producing 
' subterranean s>ne; 

means for radially expanding at least one of the solid tubulars and the 
perfbrated tubulars within the weilbore; 

30 n^oansfbr radially expanding at least one of the perfbrated tubulars Into intimate 

contad with the produdng subtarranaan zone: 

means for fiuidldy coupling the solid tubulars with the casing: 

means for fluldidy coiqDlIng the perforated tubulars with the sdid tubulars; 

means for fluldidy Isolating the produdng subterranean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluldicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone. 

5, 34. The system of daim 33, wherein the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with the producing subterranean zone 
comprtees nrieans for compressing the producing subterranean zone. 

35* The system of daim 33, further comprising means for vibrating the produdng 
10. subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subtenanean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subterrariean zone to dean the radial passages of the perforated tubulars that are 

1 5 radteriiy expanded into Intimate contad with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to th€f perfonated tubulars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular members, each solid tubular member Induding one or 

nKxe external seals; 

one or more perforated tubular members coupled to the 'solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the sdid tubular members and the perforated tubular 

members are fomned by a radial expansion process perfc»med within the wellbore; and 

wherein at least one of the perforated tubular 'members are radially expanded 
into intimate contact with ttie perforated wellbore casing. 
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39. The apt^ratus of daim 38, wherein the perforated tubular members that are 
radially expanded Into intinnate contact with the perforated casing compress the 
subterranean fonmation. 

5 40. A method of Isolating a first subterranean zone from a second subterranean 
2one In a welibore that includes a perforated casing that traverses the second 
subtenfanean zone, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zorie; 
10 positioning one or more perforated tubUlars within the welibore each including 

one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the welibore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with tfie perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; an 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore extemal to the solid tubulars arid perforated 
20 tubulars. 

41. The method of dakn 40, wherein the perforated tubulars that are r^ially 
expanded into Intimate contact with the perforated casing compress the second 
subtenranean zone. 

25 

42. The mettiod of daim 40. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons firom the second subtenranean 
zone. 

30 43. The niethod of daim 40, further comprising vibrating the second subtenranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into Ultimate contact with the perforated casing. 

44. The method of daim 40, further comprising applyiriig an impulsive load to the 
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perforated tubulars that are radially expanded into Intimate contact with the perforated 
casing to Increase the rate of. recovery of hydrocart)on8 fronn the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbbre Including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 
positioning one or mora perforatbd tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

r^lally expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact . 
15 with the perforated casing; 

flutdidy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy Isolating the produdng subterranean zone from at least one other 
subtenanean zone within the wellbore; and 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

sutMenanean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the produdng 

25 subtenanean zorte. 

47. The method of dalm 45, further comprising vibrating the produdng . 
sublertanean zone to iricrease the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. 
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49; the method of daim 45, further comprising appl^'ng an impulsive load to the 
perforated tutHJiars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean 2x>ne. 

50. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more soiid tubulars within the wellbore, the solid 
10 tubidars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone: 

means for radially expanding at least one of the solid tubulars and perforated 
IS tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
Gonted with the perforated casing; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of daim 50, wherein the nr>eans for radially expanding at least one 
of the perforated tubulars into intimate contad with ttie perforated casing comprises 

25 means for compressing the second subtenranean zone. 

52. The system of daim 50, further comprising* means for vibrating the second 
subterranean zone to Increase the rate of recovery of hydrocarbons ftom the second 
subterranean zone. 

30 

53. The system of daim 50. further comprising nmans for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radialy expanded into intinnate conted with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are iadially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
weNbore, at toast a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means fbr positioning me or more perforated tubulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterraneah zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially ex(»ndihg at toast one of the perforated tubulars Into intimate 

contact with the perforated casing; 

nneans for fluidicly coupling the sdid tubujars with the casing: 
means for fluldldy coupling the perforated tubulars wHh the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubutors with the 
produdng subterranean zone. 

56. The system of daim 55, wherein the means for radially e)q)anding at least one 
25 of the perforated tubulare into intimate contad with the perforated casing comprises 

means for compressing the produdng subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocarbona^m the produdng 

30 subterranean zone. 

58. The system of daim 55, further compridng means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubutors that are 
radially expanded into intimate contad with the periforated casing. 
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59. The system of daim 55, further comprising means for applying an ifr^ulsive 
load to the perforated tiritiulars that are radiaHy expanded ihto intimate contact with the 
perforated casing to increase the rate oT recovery of hydrocart>on8 from the producing 

5 sutMerranean zona. 

60. An apparatus, comprteing: 

a zonalisolatton assernbty comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular n^mbms; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and ^ 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tii>ular 
members are formed by a r^ial expansion process perfonfned within the wellbore; and 
wherein the perforated tubular liners are fbnned by a radial expansion process 
20 perfonned within the wellbore. 

61. A method of isolating a first subterranean zone from a second subten^nean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars v^in the wellbore^ the solid tubulars 
25 traversing the first subterraneen zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perfbrated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore: ' 

flukJidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular llifiers within 
the Interior of one or more of the perforated tubulars. 

5 

62. A method of extracting materials from a producing subtenanean zone in a 
welibore, at least a portion of the weilbpre including a casing, comprising; 

positioning one or more solid tubulars withiri the wellbore; 

positioning one or more perforated tubulars each including one or more radial' 
10 passages wKhin the wellbore, the perforated tubulars traversing the producing 
subtenrelnean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldidy coupling the solid tubulars with the casing; 
1 5 fluididy coupling the perforated tubulars with the solid tubulars; 

fluldidy isolatir>g the produdng subterranean zone from at least one other 
subterranean zone within the wellbora; 

fluldidy coupling at least one of the perforated tubulars with the produdng 
subterrariean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically defomdng the perforated tubular liners within 
tiie interior of one or more of ttie perforated tubulars. 

25 63. A system for isolating a fjrst subtenanean zone from a second subterranean 
zone in a welibora, comprising: 

means for positioning one or more solid tubulars wittiin ttie weilixm, tiie solid . 
tubuiara traversing ttie first subterranean zone; 

means for positioning one or mora perforated tubulars each induding one or 
30 mora radial passages within ttie wellbora, tiie perforated tubulars traversing ttie second 
subterranean zone: 

nieans for radially expanding at least one of the sdid tubulars and perforated 
tubulare wtthin ttie wellbora: 

means fbr fluididy coupling ttie perfbrated tubulars and ttvs sdid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subtenranean zone within the wellbore extanal to the primary solid tubulars 
and peiforated tubulars; 

nteans for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and ptastlcatly defomting the perforated tubular 
liners within the interior of one or more of Ae perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
10 • weliboret at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or nKxe perforated tubulars each including one or 
nrusre radial passages within ttie wellbore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subtenranean zone within the wellbore; 

means for fluididy coupling at least one of the . perforated tubulars with the 
produdng subten^nean zone; 

means for positioning one or/nore perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or nrxxe of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal Isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member Induding one or 

nuTO external seals; 

two or mofB perforated tubular memt)ers each including radial passages 
coupled to the solid tubular memliers; and 

one or more one-way valves for oontroliabV Ruidicly coupling the perforated 
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tubular members; and 

a shoe ooupted to the zonal isolation assembly; 

wherein at least one of the solid tubular niembers and the perforated tubular 
members are formed by a radial expansion process performed within the weilbore. 

5 

66. A method of isolating a first subterranean mne from a second subterranean 
zone having a plurality of producing zones In a welit)ore, comprising: 

positioning one or more solid tubulars wittiin the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expandhg at least one of the solid tubulars and perforated tubutars 
within the wellbore; . 
tS fiuididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has t>een depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 (K>sitioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
subtenanean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbora; 
30 fiuididy coupling the solid tubulars with the casing; 

fiuididy coupling the perforated tubulars with the solid tubulars; 

fiuididy isolating the produdng subterranean zone fronn at least one other 
subtenranean zone within the wellbore; 

fiuididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; • 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of ttte producing zones that has been depleted. 

68. A system for isolating a first subterranean zone from a second subtenanean 
zone having a plurality of producing zones in a wellbore. comprising: 

nteans for positioning one or more solid tubulars within the wellbore, the solid 
tubutars traversing the first subfaeirranean »ne; 

means for positioning one or more perforated tubulars each including one or 
more radial passages witMn the mllbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the vi^llbore; 

means for fluldidy coupHng the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subtenanean zone within the wellbore extemal to the primary solid tubulars 
and perforated tubulars; 

rroans for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depteted to one of the producing zones ttiat has been depleted. 

69. A system for extracting materials from a plurality of producing subtenanean 
zones In a wellbore. at least a portion of the wellboTB including a casing, oomprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
produdng subterranean zmee; 

means for radially e)q)anding at least one of the solid tubuters and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidiciy coupling the perforated tubulars with the soHd tubulars; 

means for fluididy isolating the produdng subterranean zone ftwn at least one 
other subterranean zone within the wellbore; , 
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means for fluidldy coupling at teast one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tul)ular liners within the interior of 
one ornnore of the perforated tubuiars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for exbading geothermal energy from a subtenranean fomnation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assemb^ positioned ^in the subtenBnean fomnation, 

comprising: 

one or nrtore solid tubular members, each solid tubular nnember including one or 
nnore external seals; 

one or more perforated tubular members each including radial passages. 
IS coupled to the solid tubular members; and 

one or rnore perforated tubular liners each including one or more radial 
passages coupled to the interior surfeoes of one or more of the perforated tubular 
memt)ers; arul 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and thie peiforated tubular 

menribers are fomned by a radd expansion process perfbnfned within the wellbore. 

71. A nrtethod of isolating a first subtenranean zone from a second subteranean 
zone including a source of geothemrtal energy in a wellbore, comprteing: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first sutrterranean zone; 

positioning one or more perforated tubulars each including one or more radial, 
passages )Mthin the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluidldy coupling the perforated tubulars and the primary solid tubulins; 

preventing the passage of fluids from tfie fir^t subterranean zone to the second 
subtenranean zone within the wellbore external to the primary solid tubulars and 
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perforated tubulars; and 

positioning one or nrnre perforated tubular liners wlttiin the interior of one or 
more of the perforated tubuiars; and 

radiaHy expanding and plastically defonmtng the perforated tubular Kners within 
5 the interior of one or more of the perforated tubulars. 

72, A method of extracting geothemnal energy from a Sfubtenranean geothenmal 
zone in a wellbors, at least a porfon of the weilbons including a casing, comprising; 

positioning one or more solid tubuiars within the wellbore; 
10 '. positioning one or more perforated tubuiars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 
geothenmal zone; 

radially expanding at least one of the solid tubulars and the perforated tubuiars 
within the wellbore; 
15 fluididy coupling the solid tubulars the casing; 

flutdlcly coupling the perforated bibulars with tiie solid tubulars; 
fluidicly Isolating the subterranean gebthermal zone from at least one other 
subtenanean zone within the wellbore; and 

fluidicly coij«>ling at least one of the perforated tubulars with the subtenanean 
20 geothermal zone/ 

73. A system for isolating a first subtenranean zone from a second getolhennaf 
subtenanean zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
25 tubulars traveling the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages witMn the wellbore, the perforated tubulars traversing the second 
geothermal subterranean zorw; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 
soHd tubulars and perforate tubulars. 
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74.. A system for extracting geothermai energy from a subterranean geothermal 
zone in a welit)ore, at Idast a portion of tlie welit>ore including a casing, comprising; 

5 means for positioning one or more solid tubularswitNn the vvellbc^ 

means for positioning one or more perforated tubuiars each including one or 
more radial passages within the welibpre, the perforated tubuiars traversing the 
subterranean geothermal zone; 

means for radially expanding atjeast one of the solid tubuiars and the 
10 perforated tubuiars wjthin tlie wailbore; 

means for fiuidi^ coupling the sdid tubuiars with the casing; 
means for fluididy coupling the perforated tubuiars with the solid tubuiars; 
means tor fluididy isolating the subterranean geothermal zone from at least one 
other sut>terranean zone within the welibore; and 
15 means for fluididy coupling at least one cl the perforated tubuiars with the 

subterraman geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or nficMre solid tubular members, each solid tubular member tnduding one or 

more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process peifonmed within the welibore; and 

wherein the radial passage of at least one of the perforated tubular members 
are deaned by further radial expansion of the perforated tubular members within the 
welibore! 

30 

76. A 'method of isolating a firet subterranean zone from a second subteiranean 
zone in a welibore, comprising: 

positioning one or more solid tubuiars within the welibore, the soHd tubuiars 
travereing the first subterranean zone; 
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positioning one or more perforated tubulars vtnthin the weilbore each including 
one or nnore radial passages, the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the weilbcm; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the weilbore. 

77. A method of extracting materials from a producing subtenranean zone in a 
weilbore. at least a portion of the weilbore including a casing, comprising; 

15 positioning one or more solid tubulars within the weilbore; 

positioning one or nnbre perforated tubulars within the weilbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the sdid tubulars and the perforated tubulars 
20 within the weilbore; 

fiuklicly coupling the solid tubulars with the casing; 
fiuidicly coupling the perforated tubulars with the solid tubulars; 
flutdidy isolating the producing subterranean zone from at least one other 
subtenanean zone within the weilbore; 
25 fluididy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or . 
nrare Of the perfbrated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the weilbore. 

78. A system for isolating a firet subterranean zone from a second subtenanean 
zone in a weilbore, connprising: 
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means for positioning one or more solid tubulars within the weilbore, the solid 
tubulars traversing the first subterranean rone; 

means for positioning one or nriore perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

misans for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subtenranean zone to 
10 the second subtenranefim zone within the w^lbore external to the solid tubulars dnd 
perforated tubulars; and 

^ means for deaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing* comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or nrK>re perforated tubulars within the wellbore each 
20 induding one or more radial passages, ttie perforated tubulars traversing the produdng 
subterranean zone; 

weans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng sut>terranean zone from at least one 
Other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 means for deaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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